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Projects  FY86 

ZOlCTOOOOl-15  LSM  Automated  Data  Processing  of  Medical  Language 

Z01CT00002-16  LAS  Computer-Aided  Analysis  of  Electrocardiography 

Z01CT00003-15  LAS  Computer  Systems  for  Nuclear  Medicine 

Z01CT00004-15  LAS  Analysis  of  Physiological  Signals 

Z01CT00005-16  LAS  Mathematical  Models  of  Binding  Equilibria 

Z01CT00008-12  LSM  Cluster  Analysis 

ZOlCTOOOlO-10   LAS  Mathematical  and  Computational  Methods:   Solving 
Nonlinear  Equations 

ZOlCTOOOll-12  LSM  Discrete  Mathematics  and  Applications 

Z01CT00013-12  LSM  Multivariate  Statistical  Analysis 

Z01CT00014-19  PSL  Instriimental  Analysis 

Z01CT00017-14  PSL  Biophysical  Analysis 

Z01CT00021-15  PSL  Correlation  Function  Spectroscopy/Laser 
Light  Scattering 

Z01CT00022-19  PSL  Consulting  Services 

Z01CT00024-11  PSL  Studies  in  Mathematics  and  Statistics 

Z01CT00026-11  PSL  Molecular  Forces  in  Cellular  Assembly 

Z01CT00039-09  LSM  Linear  Methods  in  Statistics 

Z01CT00042-08  LAS  Image  Processing  in  Electron/X-Ray/EEL 
Spectroscopy  Microscopy 

Z01CT00044-08  LAS  Mathematical  Modeling  of  Substrate  Transport 

Z01CT00045-08   LAS   The  Solution  of  Reaction-Diffusion  Systems 
in  Biology 

Z01CT00050-07   CSL  Computer  Support  for  Flow  Cytometry/Electronic 
Cell  Sorter  (FC/ECS) 

Z01CT00051-07   CSL  Cardiac  Scintillation  Probe 


Z01CT00054-07   CSL  Medical  Intensive  Care  Unit  Patient  Monitoring 
Computer  System 

Z01CT00056-07  CSL  Distributed  Laboratory  Data  Acquisition  and 
Control  System 

Z01CT00065-07  CSL  Medical  Information  Technology  Project 

Z01CT00066-07  PSL  Computerized  Typesetting  of  Scientific  Papers 

Z01CT00078-05  OD  Electronic  Typesetting  Methods 

Z01CT00080-06  CSL  Computer  Analysis  of  Gel  Electrophoresis 

Z01CT00081-06  CSL  Rehabilitation  Medicine  Department  Computer  System 

Z01CT00082-06  CSL  Image  Processing  of  Electron  Micrographs 

Z01CT00090-05  CSL  Molecular  Graphics,  Computer  Modeling,  and 
Sequence  Analysis 

Z01CT00092-05   CSL  Virus  Structure  as  Determined  by  Image  Processing 
of  Electron  Micrographs 

Z01CT00098-05  LAS  Computer-Based  Monitoring  of  the  CNS  in  Critically 
111  Patients 

Z01CT00099-05  CSL  Automated  Management  of  Critically  111  Patients 

Z01CT00105-04  CSL  Medical  Image  Data  Compression 

Z01CT00108-04  PSL  Studies  on  the  Effect  of  Solvent  Around  Biological 
Macromolecules 

ZOlCTOOlll-04  LSM  Nonparametric  Statistics 

Z01CT00119-03  PSL  Membrane  Fusion 

Z01CT00120-03  LSM  Computer  Graphics  and  Mathematical  Applications 

Z01CT00121-03  LAS  Applications  of  Personal  Computers  to  Laboratory 
Research 

Z01CT00122-03   OD   Computerized  Typesetting  Consultation 

Z01CT00123-03  CSL  Cardiac  Ultrasound  Image  Processing 

Z01CT00124-03   CSL  Personal  Computer  System  for  Automatic 
Coronary  Venous  Flow  Measurements 


Z01CT00128-02  CSL  Urinalysis  Data  Gathering  System 

Z01CT00129-02  PSL  Membrane  Transport 

Z01CT00130-02   PSL  Development  of  Apollo  Computer  System  for 
Modeling  Macromolecules 

Z01CT00131-02   LSM  DNA  Sequence  Analysis  and  Related  Methods 

Z01CT00132-02  LSM  Algorithms  and  Other  Methods  for 
Biomathematical  Computing 

Z01CT00133-02  OD   Personal  Computer  Implementation  on  Local 
Area  Networks 

Z01CT00137-02  CSL  Cataract  Quantitation  Using  Image  Processing 

Z01CT00138-02  CSL  Brain  Image  Registration 

Z01CT00139-02  CSL  Advanced  Laboratory  Workstation 

Z01CT00140-02  CSL  NIH  Campus  Area  Network 

Z01CT00141-02  CSL  Expert  Systems  in  Medicine 

Z01CT00142-02  CSL  Retina  Metabolism  Research  System 

Z01CT00143-01  LSM  Consulting  Services 

Z01CT00144-01  OD  Personal  Computer  Bibliographic  Systems 

Z02CT00145-01  OD   Bibliographic  Retrieval  Systems  on  Local 
Area  Networks 

Z02CT00146-01  OD   Understanding  Protein  Architecture  through 
Simulated  Unfolding 

Z01CT00147-01  PSL  Cell  Membrane  Studies 

Z01CT00148-01  CSL  Neuromagnetometer  Computer  System 

Z01CT00149-01  CSL  Expert  System  Techniques 

Z01CT00150-01  CSL  Nuclear  Medicine  Computer  System 

Z01CT00151-01   CSL  Audiology  ABR  Analysis  and  Interpretation 
Expert  System 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 


ZOl  CTOOOOl-15  LSM 


PERIOD  COVERED 

October  1,  1985  through  September  30,  1986. 


TITLE  OF  PROJECT  <80  charoettn  or  Itu.  Title  mu§i  fit  on  one  line  between  the  borden.) 

Automated  Data  Processing  of  Medical  Language 


PRINCIPAL  INVESTIGATOR  (LUt  other profeuionol pertonnel  on  eubtequent  Paget.) 
(Nome,  title,  laboratory,  and  tnitltute  affiliation) 

M.  G.  Pacak   Supv.  Computer  Systems  Analyst LSM 


DCRT 


COOPERATING  UNITS  (if  any! 

A.  W.  Pratt   Director  OD  DCRT 

G.  Dunham     Comp.  Prog.  LSM  DCRT 

S.  Harper Comp.  Prog.  LSM  DCRT 


E,  Jaffe   Chief,  Hema.  Sec.   DCBD  NCI 
D.  Henson  Program  Director   DCPC  NCI 


LAB/BRANCH 

Laboratory  of  Statistical  and  Mathematical  Methodology 


SECTION 

Medical  Information  Science  Section 


INSTITUTE  AND  LOCATION 

DCRT.  NIH,  Bethesda.  Maryland   20892 


TOTAL  MANYEARS: 

1.5 


PROFESSIONAL: 

1.5 


CHECK  APPROPRIATE  BOX(ES) 

□  (a)    Human  subjerts 
CZ]  (a1)  Minors 
□  (a2)    Interviews 


ED   (b)   Human  tissues 


□  (c)  Neither 


SUMMARY  OF  WORK  (U$e  ttandard  unreduced  type.  Do  not  exceed  the  ipaee  provided.) 

The  major  objective  of  the  project  is  the  development  of  methods  for  the 
automatic  processing  of  natural  medical  language.   This  involves  both 
development  of  algorithms  for  parsing  and  representing  natural  text,  and 
creation  of  computer  dictionaries  and  other  data  bases  for  medical 
specialties  such  as  surgical  pathology. 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl    CT00002-16   LAS 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  characters  or  less    Title  must  fit  on  one  line  between  the  borders  ) 

Computer-Aided  Analysis  of  Electrocardiography 


PRINCIPAL  INVESTIGATOR  (List  other  prolessional  personnel  below  the  Principal  Investigator.)  (Name,  title,  laboratory,  and  institute  afliliation) 

J. 3.  Bailey  Chief,  MAS  LAS   DCRT 

M.R.  Morton  Computer  Systems  Analyst    LAS   DCRT 


COOPERATING  UNITS  (it  any) 

Framingham  Heart  Study;  Georgetown  Medical  Center;  Glasgow  Royal 
Infirmary 


LAB/BRANCH 

Laboratory  of  Applied  Studies 


SECTION 

Medical  Applications  Section 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,  Bethesda,  MD  20892 


TOTAL  MAN- YEARS: 

1.35 


PROFESSIONAL 


1.00 


0.35 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects  D  (b)  Human  tissues  D  (c)  Neither 

D   (a1)  Minors 
n   (a2)  Interviews 


SUMMARY  OF  WORK  (Use  standard  unreduced  type   Do  not  exceed  the  space  provided.) 


These  studies  are  directed  toward  accessing  the  predictive  accuracy 
of  ECG  criteria  and  the  clinical  utility  of  ECG  computer  programs. 
Further  investigations  involve  the  design  of  new  criteria  using  well 
documented  populations  and  statistical  techniques. 


PHS  6040  (Rev    1/84) 


GPO  81  4-9ie 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl    CT00003-15  LAS 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  characters  or  less.  Title  must  tit  on  one  line  between  the  borders  ) 

Computer  Systems  for  Nuclear  Medicine 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Principal  Investigator )  (Name,  title,  laboratory,  and  institute  afliliation) 


M.A. 
J.J. 


Douglas 
Bailey 


Computer  System  Analyst    LAS  DCRT 
Chief,  MAS  LAS  DCRT 


COOPERATING  UNITS  (if  any) 

Nuclear  Medicine,  Clinical  Center;  NHLBI/CB 


LAB/BRANCH 

Laboratory  of  Applied  Studies 


SECTION 

Medical  Applications  Section 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,  Bethesda,  MD  20892 


TOTAL  MAN-YEARS: 


1.15 


PROFESSIONAL: 


1.00 


0.15 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D   (al)  Minors 
D   (a2)  Interviews 


n  (b)  Hunnan  tissues  D  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type   Do  not  exceed  the  space  provided.) 

This  project  involves  computer-based  mathematical  analysis,  pattern 
recognition,  and  image  processing  in  support  of  diagnostic 
activities  in  the  Nuclear  Medicine  Department  of  the  Clinical  Center 
and  collaborating  Institutes.  Diverse  applications  include: 
computerized  ECG-gated  radionuclide  ventriculography,  myocardial 
perfusion  scintigraphy,  tagged  monoclonal  antibody  studies,  brain 
anatomy  studies  and  pulmonary  ventilation-perfusion  relationships. 
Technical  developments  include:  evaluation  of  the  use  of  personal 
computers  in  nuclear  medicine  imaging;  the  specification  and 
development  of  a  new  general  purpose  image  processing  facility  for 
the  Nuclear  Medicine  Department;  and  the  development  of  methods  to 
facilitate  automated  multimodality  image  registration  of  the  head 
and  other  anatomy. 


PHS  6040  (Rev    1/84) 


GPO  SI  4-sie 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl  CT00004-15  LAS 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (BO  characters  or  less    Title  must  fit  on  one  tine  iMtween  the  borders.) 


Analysis  of  Physiological  Signals 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Principal  Investigator )  (Name,  title,  laboratory,  and  institute  affiliation) 


E.W.  Pottala 
J.J.  Bailey 
J. A.  Dvorak 


Electrical  Engineer 
Chief,  MAS 


LAS  DCRT 
LAS  DCRT 
LPD  NIAID 


COOPERATING  UNITS  (if  any) 

Laboratory  of  Parasitic  Disease,  NIAID 
Division  of  Cardio-Renal  Drug  Products,  FDA 


LAB/BRANCH 

Laboratory  of  Applied  Studies 


SECTION 

Medical  Applications  Section 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,  Bethesda,  MD  20892 


TOTAL  MAN-YEARS: 


1.35 


PROFESSIONAL 


1.00 


0.35 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D   (a1)  Minors 
D   (a2)  Interviews 


n  (b)  Human  tissues  D  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type   Do  not  exceed  the  space  provided.) 


This  project  involves  the  development  and  application  of 
minicomputer-based  signal  processing  techniques  for  analysis  of 
physiological  signals,  (e.g.,  electrocardiogram,  electromyogram,  and 
electroencephalogram) . 


PHS  6040  (Rev    1/84) 
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DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl  CT00005-16  LAS 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  characters  or  less    Title  must  tit  or  one  line  t>etween  the  borders.) 

Mathematical  Models  of  Binding  Equilibria 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Principal  Investigator.)  (Name,  title,  laboratory,  and  institute  affiliation) 

J.E.  Fletcher  Chief,  Applied  Math.  Sec    LAS  DCRT 


COOPERATING  UNITS  (if  any) 


LAB/BRANCH 

Laboratory  of  Applied  Studies 


SECTION 

Applied  Mathematics  Section 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,  Bethesda,  MD  20892 


TOTAL  MAN-YEARS: 


0.11 


PROFESSIONAL: 


0.05 


0.06 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D   (a1)  Minors 
D   (a2)  Interviews 


n  (b)  Human  tissues  D  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type   Do  not  exceed  the  space  provided.) 


The  objective  of  this  project  is  the  study  of  mathematical  models  of 
ligand-receptor  or  ligand-macromolecule  binding  studies  at 
equilibrium.  Appropriateness  of  various  model  fitting  criteria  are 
studied  and  general  guidelines  and  computational  algorithms  are 
designed  for  computer-aided  interactive  model  fitting. 


PHS  6040  (Rev    1/84) 


GPO   SI  4-S18 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 


ZOl   CT00008-12  LSM 


PERIOD  COVERED 

October  1,  1985  through  September  30,  1986. 


TITLE  OF  PROJECT  (80  ehavettrt  or  ttu.  Title  mutt  fit  on  one  line  between  the  border*.) 

Cluster  Analysis 


PRINCIPAL  INVESTIGATOR  (List  other  prof euional  personnel  on  tubeequent  pages.) 
(Name,  title,  laboratory,  and  institute  affiliation) 

M.  B.  Shapiro    Research  Mathematician    LSM    DCRT 


COOPERATING  UNITS  (if  arty  I 


LAB/BRANCH 

Laboratory  of  Statistical  and  Mathematical  Methodology 


SECTION 

Statistical  Methodology  Section 


INSTITUTE  AND  LOCATION 


DCRT.  NIH,  Bethesda,  Maryland   20892 


TOTAL  MANYEARS: 
0.7 


PROFESSIONAL; 
0.7 


CHECK  APPROPRIATE  BOX(ES) 

□  (a)    Human  subjects 

□  (a1)  Minors 

□  (a2)    Interviews 


□  <b)  Human  tissues 


□  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type.  Do  ru>t  exceed  the  tpaee  provided.) 

The  main  objective  of  this  project  is  the  application  of  computer  cluster 
analysis  and  related  methods  to  NIH  research  problems. 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 


ZOl  CTOOOlO-10  LAS 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  characters  or  less    Title  must  lit  on  one  line  between  the  borders  ) 

Mathematical  and  Computational  Methods:  Solving  Nonlinear  Equations 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Principal  Investigator )  (Name,  title,  laboratory,  and  institute  affiliation) 

R.I.  Shrager        Research  Mathematician       LAS  DCRT 
Behrooz  Kamgar-Parsi  Guest  Worker  LAS  DCRT 


COOPERATING  UNITS  (if  any) 

NHLBI/LB;  NIADDK/LCP;  U.  Of  MD  Computer  Science  Dept. 


LAB/BRANCH 

Laboratory  of  Applied  Studies 


SECTION 

Applied  Mathematics 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,  Bethesda,  MD  20892 


TOTAL  MAN-YEARS 

1.15 


PROFESSIONAL 


1.00 


0.15 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects  D  (b)  Human  tissues  D  (c)  Neither 

D   (a1)  Minors 
D   (a2)  Interviews 


SUMMARY  OF  WORK  (Use  standard  unreduced  type.  Do  not  exceed  the  space  provided.) 


Methods  are  developed  for  solving  nonlinear  equations  frequently 
encountered  at  NIH.  These  equations  are  usually  encountered  in  the 
context  of  constrained  nonlinear  least  squares  problems  or  in  the 
numerical  solution  of  nonlinear  differential  equations.  Related 
problems,  such  as  asymptotic  error  analysis  and  the  efficient 
treatment  of  sparse  matrix  systems,  are  also  considered. 


PHS  6040  (Rev    1/84)  SPO  ei4-»ie 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 


ZOl  CTOOOll-12   LSM 


PERIOD  COVERED 

October  1.  1985  throueh  September  30.  1986. 


TITLE  OF  PROJECT  (BO  charoeitrt  or  leu.  Title  mu$t  fit  on  one  line  between  the  borden.) 

Discrete  Mathematics  and  Applications 


PRINCIPAL  INVESTIGATOR  (Lut  other proftuional perionnel  on  tubeequent  page:) 
(Name,  title,  laboratory,  and  btitltute  affiliation) 

G.  Hutchinson    Supv.  Res.  Mathematician    LSM 


DCRT 


COOPERATING  UN\TS  (if  any/ 


LAB/BRANCH 

Laboratory  of  Statistical  and  Mathematical  Methodology 


SECTION 

Biomathematics  and  Computer  Science  Section 


INSTITUTE  AND  LOCATION 

DCRT,  NIH.  Bethesda,  Maryland 


20892 


TOTAL  MANYEARS: 
0.4 


CHECK  APPROPRIATE  BOX(ES) 

□  (a)    Human  subjects 

□  (a1)  Minors 

□  {a2)    Interviews 


PROFESSIONAL: 

0.4 


□   (b)   Human  tissues 


□  (c)   Neither 


SUMMARY  OF  WORK  (Vte  itandard  unreduced  type.  Do  not  exceed  the  tpaee  provided.) 


The  project  objective  is  to  develop  mathematical  theory  and  computational 
techniques  using  discrete  tnathematics  (algebra,  combinatorics  and  graph 
theory) ,  and  to  apply  such  methods  to  appropriate  problems  of  biomedical 
research  and  computer  science. 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


rnujtui   NUMbtH 


01  CT00013-12  LSM 


PERIOD  COVERED 

October  1,  1985  through  September  30,  1986. 


TITLE  OF  PROJE  CT  (80  ehmcttn  or  leu.  Title  mu§t  fit  on  one  line  between  the  borden.) 

Multivariate  Statistical  Analysis 


PRINCIPAL  INVESTIGATOR  (List  other  prof ettional  pertonnel  on  tubtequent  paget. ) 
(Name,  title,  laboratory,  and  tn§titute  affiliation) 

J.  E.  Mosimann         Chief,  LSM       LSM 


DCRT 


COOPERATING  UNITS  (if  any  I 

G.  Campbell     Senior  Staff  Fellow 


LSM 


DCRT 


LAB/BRANCH 

Laboratory  of  Statistical  and  Mathematical  Methodology 


SECTION 

Office  of   the   Chief 


INSTITUTE  AND  LOCATION 

DCRT.  NIH.  Bethesda,  Maryland   20892 


TOTAL  MANYEARS: 

0.6 


PROFESSIONAL: 

0.6 


CHECK  APPROPRIATE  BOX(ES) 

□  (a)    Human  subjetts 

□  (a1)  Minors 

□  (a2)    Interviews 


□   (b)   Human  tissues 


□  (c)   Neither 


SUMMARY  OF  WORK  (Vie  ttandard  unreduced  type.  Do  not  exceed  the  §p ace  provided.) 

The  objective  of  this  project  is  the  study  of  multivariate  ratios  or 
proportions. 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 

NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT  ROl    CT00014-19   PSL 


PROJECT  NUMBER 


PERIOD  COVERED 


October  1.  1985  to  September  30.  1986 


TITLE  OF  PROJECT  (80  characters  or  less    Title  must  fit  on  one  line  between  the  borders.) 

Instrumental   Analysis 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Principal  Investigator.)  (Name,  title,  faboratory,  and  institute  affiliation) 

George  H.   Weiss,   Ph.D.,   Chief,   PSL,   DCRT 

V.   Bloomfield,   Ph.D.,   Univ.   of  Minnesota;  A.   Byrd,   Ph.D.,   NIDR;  M.   Dishon, 
Ph.D.,   Weizmann   Institute;  J.   A.   Ferretti,   Ph.D.,   NHLBI;   J.    E.  Kiefer,   PSL, 
DCRT;   U.   Shmueli,  Ph.D.,  Tel-Aviv  Univ.,    Israel 


COOPERATING  UNITS  (if  any) 


LAB/BRANCH 

Physical  Sciences  Laboratory 


INSTITUTE  AND  LOCATION 


DCRT.    NIH,    Bethesda,   MP   20205 


TOTAL  MAN-YEARS: 


JL5_ 


PROFESSIONAL: 

(LA. 


SUl- 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects  D  (b)  Human  tissues  D  (c)  Neither 

D   (a1)  Minors 
D   (a2)  Interviews 


SUMMARY  OF  WORK  (Use  standard  unreduced  type  Do  not  exceed  the  space  provided.) 


This  project  includes  a  number  of  different  investigations.  We  have  initiated  a 
project  together  with  Dr.  Ferretti  (NHLBI)  on  the  choice  of  optimal  apodization 
functions  for  the  measurement  of  areas  and  volumes  in  Fourier  transform  NMR. 
Apodization  functions  are  used  to  preprocess  data  before  analyzing  their 
physical  content.  We  have  found  that  Gaussian  apodization  functions  leads  to  a 
considerable  increase  in  the  precision  of  area  measurements  under  curves 
generated  in  one-dimensional  NMR.  This  agrees  with  earlier  observations  for 
which  no  theory  has  been  available.  Together  with  Dr.  Ferretti  we  have 
completed  an  invited  review  article  on  optimal  methods  for  the  measurement  of 
spin-lattice  relaxation  times  in  NMR. 

In  a  joint  project  with  Professor  Shmueli  of  Tel-Aviv  University  we  have  further 
developed  the  theory  of  exact  representations  of  probability  densities  that  are 
used  in  crystallography.  We  have  calculated  a  number  of  such  densities  useful 
in  the  application  of  intensity  statistics,  and  are  presently  working  on 
representations  of  the  densities  of  phase  invariants  used  in  direct  methods  of 
phase  determination.  Progress  on  this  problem  is  slow  because  of  the 
complicated  calculations  that  are  required. 

We  have,  together  with  Professor  Bloomfield,  a  visiting  FIC  Fellow,  initiated  a 
study  of  the  effects  of  pore  size  distribution  relative  to  the  size  of 
macromolecules  in  gel  electrophoresis.  This  study  is  aimed  at  the  determination 
of  qualitative  effects  in  gel  electrophoresis,  and  involves  a  combination  of 
simulation  and  exact  methods  of  solution. 
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We  have  further  developed  a  scheme  utilizing  small  angle  neutron  scattering  (SANS) 
to  probe  interactions  between  macromolecules  in  highly  concentrated  protein 
solutions.  Using  this  technique  we  have  systematically  studied  properties  of 
bovine  serum  albumin  (BSA)  samples  to  test  the  theoretical  analysis  thus  is  used 
to  extract  molecular  size  and  charge  from  experimental  data.  Studies  also  were 
performed  on  hemoglobin  (Hb)  solutions,  the  results  of  which  were  employed  to 
devise  techniques  for  examining  protein  interactions  within  intact  erythrocytes 
and  other  biological  vesicles.  The  contrast  match  point  for  vesicle  membranes  has 
been  determined  and  detection  of  protein  aggregates  in  deoxygenated  sickle  red 
blood  cells  was  demonstrated.  Several  investigations  based  on  this  methodology 
now  are  in  progress. 
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SUMMARY  OF  WORK  (Use  standard  unreduced  type   Do  not  exceed  the  space  provided.) 

In  many  in  vivo  clinical  and  research  uses  of  light,  incident  radiation  is 
applied  to  the  interface  between  a  turbid  tissue  and  a  transparent  medium. 
Light  that  diffuses  back  to  this  interface  and  into  the  external  transparent 
medium  provides  a  noninvasive  means  to  examine  the  parameters  of  photon 
diffusion  within  the  tissue.  Laser  Doppler  blood  flow  monitors,  in  particular, 
work  on  this  principle.  We  have  developed  an  analytical  theory  that  enables 
calibration  of  such  instruments  from  measurements  of  reflected  light  on  the 
tissue  surface.  The  theory  relates  such  quantities  as  surface  emission  profile, 
sampling  depth,  and  expected  path  length  of  migrating  photons,  to  the  scattering 
and  absorption  parameters  of  a  tissue.  The  theoretically  predicted  wavelength 
dependence  of  those  quantities  has  been  verified  experimentally. 

Also,  dynamic  light  scattering  studies  have  been  performed  in  collaboration  with 
Dr.  N.  Gershfeld  (NIADDK/LBP).  The  major  emphasis  of  this  investigation  has 
been  on  the  structural  transitions  that  occur  in  lipid-water  suspensions.  The 
movement  of  polystyrene  beads  has  been  used  to  probe  the  structure  of  the 
suspensions.  Transformations  have  been  seen  in  bulk  dimyristoyl phosphatidyl - 
glycerol  (DMPG)  water  systems  at  the  same  temperatures  where  discontinuities  in 
surface  pressure  are  discerned  in  film  balance  studies.  Below  the  transition 
temperatures  the  dispersed  lipid  seems  to  form  a  jelly-like  slurry,  whereas 
above  those  temperatures  the  suspensions  contain  lipid  vesicles.  Dr.  Gershfeld 
has  performed  surface  film  studies  that  indicate  similar  transformations  may 
occur  in  the  growth  of  biological  cells. 

Other  dynamic  light  scattering  studies  have  been  initiated.  A  particularly 
promising  collaboration  (with  G.  Ehrenstein  and  J.  Russell)  concerns  the  release 
of  peptides  from  neurosecretory  vesicles. 
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We  have  developed  a  theory  that  allows  one  to  estimate  measures  of  precision 
for  rate  constants  found  from  PET  scan  measurements.  The  theory  also  allows 
one  to  design  optimal  experiments  for  such  estimates. 
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We  have  continued  work  on  projects  related  to  the  theory  of  reaction  rates  for 
chemical  reactions.  Present  projects  include  the  study  of  statistical 
properties  of  the  displacement  of  diffusing  particles  in  a  field  of  static 
traps,  and  the  theory  of  survival  times  of  particles  in  a  field  of  static  traps 
subjected  to  time-varying  forces.  A  second  project  relates  to  the  microscopic 
kinetics  of  entangled  polymers.  Together  with  Dr.  Szabo  we  are  writing  a 
review  of  first  passage  time  problems  in  chemical  physics. 
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One  usually  thinks  of  cell   membrane  lipids  in  the  form  of  the  lamellar  sheets  in 
which  they  are  orginally  found.     It  appears  from  our  recent  work  that  the 
addition  of  relatively  small   amounts  of  non-polar  hydrocarbons  can  create 
non-lamellar  arrangements  similar  to  those  that  occur  during  such  membrane 
fusion  processes  as  cellular  secretion.     We  have  determined  the  chemical 
potential   of  phospholipids  in  the  inverted  hexagonal    structure  finding  that  the 
lipid  hydrocarbon  chains  pack   to  fill   space  with  negligible  strain.     Measuring 
the  work  of  bending  lipid  layers  we  have  found  that  their  bending  elasticity 
modulus  is  essentially  the  same  for  planar  structures  as  for  layers  with  small 
spontaneous  radii   of  curvature. 

In  these  lipid  systems  we  find  that  the  work  of  bringing  bodies  together  is  the 
hydration  force  of  removing  structured  water  solvent  from* their  surfaces.     We 
have  been  able  to  modify  forces  between  DNA  macromolecules  by  altering  the 
entropy  of  water  in  the  bathing  solution.     To  do  this  we  have  used  different 
anionic  solutes--"chaotropic"  perchlorate,  chloride,   and  order-forming  sulphate 
--to  change  the  entropy  of  the  bathing  medium.     We  have  found  that  relatively 
small   changes  in  the  ionic  composition  of  the  bathing  solution  change  the  pro- 
perties of  water  solvent  enough  to  control  molecular  assembly.     These  experi- 
mental  findings  are  tightly  coupled  to  theoretical   analyses  to  formulate  and  to 
compute  interactions.     We  have  evaluated  the  accuracy  of  the  well-known  Derjagin 
approximation  for  converting  the  interaction  between  curved  surfaces  into  that 
between  planar  surfaces  of  the  same  material. 
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The  objective  of  this  project  is  to  study  nev  algebraic  methods  in  statistics 
and  their  applications  to  biomedical  research. 
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This  project  is  directed  toward  the  development  of  computer-based 
mathematical  and  statistical  analyses,  pattern  recognition,  and 
image  processing  of  data,  principally  x-ray  micrography  and  electron 
energy  loss  spectra,  or  from  the  electron/light  microscopy  images  of 
biological  specimens. 
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Mathematical  models  of  microcirculatory  structure  and  function  are 
developed  from  conceptual  models  into  computer  simulation  models. 
The  simulation  model  results  are  interpreted  in  terms  of 
microcirculatory  physiology.  Project  objectives  are  to  study  whole 
organ  response  and  organ  tissue  level  phenomena  by  means  of 
mathematical  models  in  an  effort  to  determine  relationships  between 
variables  that  govern  the  organ  response  to  physiologic  challenges. 
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This  project  consists  of  the  development  of  numerical  methods  and 
mathematical  software  for  the  solution  of  partial  differential 
equations  describing  dynamic  physiological  processes.  Adaptive 
finite  element  techniques  have  been  generalized  and  used  for  models 
of  nerve  conduction,  oxygen  transport  in  tissue,  uptake  of 
macromolecules  into  the  lymphatic  system,  and  in  preliminary  studies 
of  subsurface  contaminant  flow.  FORTRAN-coded  packages  implementing 
these  and  other  techniques  are  available  for  use  on  the  major  DCRT 
computers. 
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2.0 


PROfESSIONAL 


2.0 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D  (al)  Minors 
D   (a2)  Interviews 


E  (b)  Human  tissues  D  (c)  Neither 


SUMMARY  OF  WORK  (Use  stanOard  unreduced  type  Do  not  exceed  the  space  provided ) 

The  FC/ECS  project  involves  designing  and  implementing  computer-based  data 
acquisition,  management,  and  analysis  systems  for  Flow  Cytometry 
applications.  Our  recent  effort  has  been  primarily  directed  toward  high 
volume  sites,  which  are  not  adequately  supported  by  commercially  available 
data  systems.  The  Immunology  Branch,  NCI,  is  the  primary  site  where 
prototype  hardware  and  software  are  installed  and  tested. 

During  this  fiscal  year,  the  two-parameter  expansion  of  the  APR  data  analysis 
package  (developed  by  CSL  for  the  DLDACS  project)  has  been  integrated  into 
our  data  management  and  analysis  system.  Users  of  this  system  now  have  a 
coherent,  flexible  means  of  applying  sophisticated  data  analysis  procedures 
to  histogrammed  single  and  dual  parsuaeter  data. 


PHS  5040  (Rev  1/M) 


CPO  91  4-(ie 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl    CT00051-07   CSL 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (BO  characters  or  less   Title  must  lit  on  one  line  between  the  borOers  ) 

Cardiac  Scintillation  Probe 


PRINCIPAL  INVESTIGATOR  (List  other  prolessionai  personnel  below  the  Principal  Investigator )  (Name,  title  laboratory,  ana  namuta  afliliation) 


PI:  H.  Ostrow 

S.  Bacharach 

M.  Green 

R.  Bonow 

R.  CEmon 


Electronics  Engineer 

Physicist 

Physicist 

Cardiologist 

Cardiologist 


DCRT,  CSL 
CC,  NM 
CC,  NM 

NHLBI,  CB 
NHLBI,  CB 


COOPERATING  UNITS  (it  any) 


LAB/BRANCH 

Computer  Systems  Laboratory 


SECTION 

Processor  Design  Section 


INSTITUTE  AND  LOCATION 

DCRT,   NIH,   Bethesda,  MD     20892 


TOTAL  MAN- YEARS 


.1 


PROFESSIONAL 


.1 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D  (al)  Minors 
D  (a2)  Interviews 


D  (b)  Human  tissues  Q  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  Type  Do  not  exceed  the  space  provided ) 

The  cardiac  scintillation  probe  is  a  transportable  device  used  to 
nonlnvasively  monitor  left  ventricular  function.  The  system  uses  nuclear 
medicine  ECG-gated  scintigraphic  techniques  and  consists  of  a  small  detector 
and  microcomputer  system  mounted  on  a  cart. 

The  cardiac  scintillation  probe,  when  used  in  conjunction  with  left 
ventricular  (LV)  catheterization,  permits  simultaneous  quantification  of  the 
variation  of  LV  voliune  and  pressure  allowing  parameters  such  as  LV  compliance 
to  be  continuously  monitored.  In  addition,  measurements  such  as  ejection 
fraction,  filling  and  ejection  rates,  and  temporal  relationships  can  be  made. 


PHS  6040  (Rev   1/64) 


SPO  91  4-sie 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 


ZOl    CT0005A-07  CSL 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  characters  or  less    Title  must  tit  on  one  line  between  the  borders.) 

Medical  Intensive  Care  Unit  Patient  Monitoring  Computer  System 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Principal  Investigator.)  (Name,  title,  laboratory,  and  institute  affiliation) 


PI: 


E.M.  Kempner 

J.E.  Parrlllo 

S.L.  Huntley 

J.F.  Fessler 


Electronics  Engineer  CSL,  DCRT 

Chief,  Crlt.  Care  Med.  Dept.  CCM,  CC 

Supv.  Critical  Care  Tech.  CCM,  CC 

Engineering  Technician  BEIB,  DRS 


COOPERATING  UNITS  (if  any) 


LAB/BRANCH 

Computer  Systems  Laboi^tory 


SECTION 

Systems  Design  Section 


INSTITUTE  AND  LOCATION 

DCRT.   NIH.   Bethesda.  MP     20892 


TOTAL  MAN-YEARS 


0.2 


PROFESSIONAL; 


0.2 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D   (a1)  Minors 
n   (a2)  Interviews 


D  (b)  Human  tissues  [j  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type.  Do  not  exceed  the  space  provided ) 

The  Medical  Intensive  Care  Dnlt  (MICU),  administered  by  the  Critical  Care 
Medicine  Department  in  the  NIH  Clinical  Center,  receives  critically  111 
patients  from  clinical  programs  of  NIH.  The  research  goals  of  this  project 
Include  the  development  of  techniques  for  automated  patient  monitoring  and 
noninvasive  measurements  of  the  cardiovascular  and  respiratory  systems. 
Catheterization  studies  are  performed  as  necessary  to  obtain  data  that  are 
available  only  through  Invasive  methodology. 

The  automation  of  the  MICD  has  aided  the  medical  staff  by  managing  the  large 
amount  of  data  needed  for  the  care  of  the  critically  111  patient,  performing 
desired  calculations,  and  allowing  measurements  that  would  not  otherwise  be 
possible.  The  multiple-computer  system  Is  utilized  In 'support  of  research 
protocols.  In  addition  to  direct  patient  care. 


PHS  6040  (Rev    1/84) 


GPO  91  4-Bie 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 


ZOl   CT00056-07   CSL 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  characwrs  or  less    Title  must  tit  on  one  line  between  ttie  borders  j 

Distributed  Laboratory  Data  Acqulsltlop  and  Control  System 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Principal  Investigator )  (Name,  title,  laboratory,  and  institute  atiiliation) 


Pi! 


J.I.  Powell 
V.H.  Jennings 
Sohultz 
Carpenter 


A.R. 
D.C. 


J.T.  Morris 


Electronics  Engineer 

Physicist 

Chief,  Processor  Design 

Electronics  Engineer 

Programmer 


CSL,  DCRT 
LCP,  NIDDK 
CSL,  DCRT 
CSL,  DCRT 
Systex,  Inc. 


COOPERATING  UNITS  (il  any) 


LAB/BRANCH 

Computer  Systems  Laboratory 


SECTION 

Processor  Design  Section 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,   Betbesda,  MP     20892 


TOTAL  MAN-YEARS 


2.0 


PROFESSIONAL 


2.0 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D   (a1)  Minors 
D   (a2)  Interviews 


D  (b)  Human  tissues  5  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type  Do  not  exceed  the  space  provided ) 

An  Integrated  laboratory  data  acquisition  and  processing  system  has  been 
developed  for  LCP  and  LMB,  NIDDK,  in  Building  2,  NIH.  The  system  is 
configured  with  satellites  coupled  thix»ugh  a  local  network  to  a  host 
processor.  Each  satellite  is  a  dedicated  microcomputer  system  performing 
data  acquisition  from,  and  control  over,  an  instrument/experiment.  Although 
acquired  data  files  may  be  stored  locally,  they  are  normally  transferred  via 
the  network  to  a  host  storage  medium.  The  local  network  allows  the  host 
storage  medium  to  appear  as  a  'virtual'  storage  device  to  the  satellites. 


PHS  6040  (Rev,  1/84) 


SPO  81  4-91B 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  •  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 


ZOl    CT00065-07   CSL 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  characwrs  or  less    Title  must  tit  on  one  line  between  the  borOers  ) 

Medical  Information  Technology  Project 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Principal  Investigator  >  (Name,  title  laboratory,  ana  mttnute  atliiietion) 


PI: 


S.I.  Allen 

C.S.  Brown 

R.S.  Johannes 

J.E.  Sullivan 

P.S.  Plexico 


Medical  Research  Analyst 
Consulting  Dermatologist 
Gastroenterologist 
Electronics  Engineer 
Chief,  Project  Devel.  Sect. 


CSL,  DCRT 

Johns  Hopkins  Dniv. 
CSL,  DCRT 
CSL,  DCRT 


COOPERATING  UNITS  (/'  any) 


LAB/BRANCH 

Computer  Systems  Laboratory 


SECTION 

Project  Development  Section 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,   Bethesda,  MD     20892 


TOTAL  MAN- YEARS 


1.2 


PROFESSIONAL 


1.2 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D   (a1)  Minors 
D  {a2)  Interviews 


D  (b)  Human  tissues  Q  (c)  Neither 


SUMMARY  OF  WORK  (Use  stanaard  unretJuceO  type  Do  not  exceeO  the  space  provided ) 

This  project's  goal  is  to  develop  better  ways  to  let  physicians  and  their 
associates  use  computers  in  health  care  recordkeeping  for  research  and 
patient  care.  The  methodology  focuses  on  providing  disease-specific  and 
problem-specific  protocols  and  hierarchies  of  information  that  allow  rapid 
convergence  on  relevant  diagnoses,  treatments,  tests,  and  procedures. 

In  past  years,  computer  programs  were  develoj)ed  for  the  physician  to  produce 
pharmacy  prescriptions  and  drug-related  patient  Information  using  high-speed 
menu  selection  methods.  Later,  new  modules  to  aid  in  producing  diagnostic 
schedules  and  treatment  reports  were  developed.  All  these  programs  run  on  a 
personal  computer  (PC),  and  several  PC's  may  be  linked  together  in  a  Local 
Area  Network  for  clinics  or  practices  needing  more  than' one  workstation. 


PHS  6040  (Rev    1/84) 


CPO   81  4-918 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 


ZOl  CT00066-07  PSL 


PERIOD  COVERED 

October  1.  1985  to  September  30.  1986 


TITLE  OF  PROJECT  (BO  characters  or  less    Title  must  fit  on  one  line  between  the  borders  ) 

Computerized  Typesetting  of  Scientific  Papers 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Principal  Investigator )  (Name,  title,  laboratory,  and  institute  attiliation) 

N.  Crawford,  PSL,  DCRT 

M.  McNeel,  PSL,  DCRT;  V.  A.  Parsegian,  Ph.D.,  PSL,  DCRT;  Science  Press; 

Rockefeller  University  Press;  Biophysical  Society;  Biophysical  Discussions 


COOPERATING  UNITS  (if  any) 


LAB/BRANCH 


Physical  Sciences  Laboratory 


INSTITUTE  AND  LOCATION 

DCRT.   NIH.    Bethesda,   MP   2Q2Q5 


TOTAL  MAN-YEARS 


PROFESSIONAL 


JL^ 


iL3_ 


iL3- 


CHECK  APPROPRIATE  BOX{ES) 

n  (a)  Human  subjects 
D  (a1)  Minors 
D   (a2)  Interviews 


D  (b)  Human  tissues  D  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type.  Do  not  exceed  the  space  provided.) 

The  emphasis  of  this  year's  activities  has  been  on  improved  efficiency  in  code 
translation  on  the  IBM  PC-AT  system.  With  this  development,  we  will  realize  the 
use  of  personal  computers  as  a  central  link  between  text  generation  on  a  variety 
of  word  processing  systems  and  composition  on  large  professional  typesetting 
systems. 

A  growing  feature  of  this  transfer  process  is  reliance  on  telephone  transfer 
rather  than  physical  transfer  of  magnetic  disks  or  tapes. 


PHS  6040  (Rev    1/84) 


GPO   Bl  4-918 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 


ZOl   CT00078-05    OD 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  characters  or  less    Title  must  tit  on  one  line  between  the  borders ) 

Electronic  Typesetting  Methods 


PRINCIPAL  INVESTIGATOR  (List  other  protessional  personnel  below  the  Principal  Investigator )  (Name,  title,  laboratory,  and  institute  affiliation) 

PI:   Patricia  0.  Miller  Information  Officer   OD,  DCRT 


COOPERATING  UNITS  (it  any) 

Printing  and  Reproduction  Branch,  NIH/OD 
Medical  Arts  Section,  NIH/DRS 


LAB/BRANCH 

Office  of   the  Director 


SECTION 

Office  of  Scientific  and  Technical  Communications 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,  Bethesda,  Maryland  20892 


TOTAL  MAN-YEARS:  PROFESSIONAL 

0.1  0.1 


0.0 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects  D  (b)  Human  tissues  S  (c)  Neither 

D   (a1)  Minors 
D   (a2)  Interviews 


SUMMARY  OF  WORK  (Use  standard  unreduced  type  Do  not  exceed  the  space  provided.) 

This  project,  begun  in  FY81,  involves  collecting  and  encoding  text  on 
magnetic  tape  for  typesetting  by  GPO.   Eliminating  rekeying  by  a  typesetter, 
and  thus  the  galley  proof  stage  of  production,  has  cut  typesetting  costs 
80  percent. 

This  year,  we  worked  with  an  NIH  consortium   to  investigate  desk-top  publishing 
methods  for  NIH;  attending  demonstrations  of  MBI,  PC/RT,  ITEK,  and  Xerox 
equipment,  as  well  as  the  TYPE-X  trade  show. 

Medical  Arts  installed  a  typesetting  system  capable  of  working  from  floppy 
disks.   Our  test  of  a  PC-created  floppy  failed  on  this  system,  which  works 
well  with  all  types  of  non-PC  word  processing  diskettes.   The  only  successful 
input  was  achieved  through  an  optical  character  recognition  scan  of  hard  copy. 

A  generic  coding  scheme  was  announced  this  year  by  the  National  Information 
Standards  Organization;  with  the  help  of  GPO,  our  codes  should  one  day  be 
converted  to  these  methods,  to  fit  a  more  universal  format. 


PHS  6040  (Rev.  1/84)  gpobi4-»i 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl    CT00080-06   CSL 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  characters  or  less    Title  must  lit  on  one  line  between  the  borders  ) 

Computer  Analysis  of  Gel  Electrophoresis 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Pnncipal  Investigator)  (Name,  title,  laboratory,  and  institute  affiliation) 


PI: 


B.L.  Trus 
Gretchen  Schieber 


Research  Chemist 
Staff  Fellow 


CSL,  DCRT 
LSB,  NIDDK 


COOPERATING  UNITS  (//  any) 


LAB/BRANCH 

Computer  Systems  Laboratory 


Systems  Design  Section 


INSTITUTE  AND  LOCATION 


DCRT.  NIH.  Bethesda.  MP  20892 


TOTAL  MAN-YEARS 


0.1 


PROFESSIONAL 


JLJ_ 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D   (a1)  Minors 
D   (a2)  Interviews 


D  (b)  Human  tissues  Cj  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type.  Do  not  exceed  the  space  provided ) 

The  goal  of  this  project  is  to  allow  NIH  scientists  to  easily  and  accurately 
quantltate  one-  and  two-dimensional  gels.  New  software  has  been  developed  to 
utilize  the  features  of  the  image  processing  facility  and  to  more  easily  and 
quickly  analyze  gels,  autoradiographs,  and  data  from  hybridization 
experiments. 


PHS  6040  (Rev    1/84) 


GPO  SI  4-91  e 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  •  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 


ZOl   CT00081-06  CSL 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  characters  or  less    Title  must  lit  on  one  line  between  the  borders  ) 

Rehabilitation  Medicine  Department  Computer  System 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Principal  Investigator )  (Name,  title,  laboratory,  and  institute  affiliation) 


PI:   R.L.  Martino  Electronics  Engineer 

D.C.  Carpenter  Electronics  Engineer 

N.L.  Gerber  Chief,  Rehab.  Medicine  Dept. 

S.J.  Stanhope  Expert,  Biomechanical  Engr. 

M.O.  Jarret  Expert,  Biomechanical  Engr. 

G.C.  Hunt  Phys.  Therapy  Research  Coord. 

A.  Novick   Staff  Physical  Therapist 


CSL,  DCRT 
CSL,  DCRT 
RM,  CC 

CC 

CC 

CC 


RM, 
RM, 
RM, 


RM.  CC 


COOPERATING  UNITS  (il  any) 


LAB/BRANCH 

Computer  Systems  Laboratory 


SECTION 

Project  Development  System 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,  Bethesda,  MD     20892 


TOTAL  MAN-YEARS: 


0.25 


PROFESSIONAL 


0.25 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D   (a1)  Minors 
D   (a2)  Interviews 


D  (b)  Human  tissues  S  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type  Do  not  exceed  the  space  provided ) 

This  project  involves  the  development  of  computer  techniques  in  collaboration 
with  the  Department  of  Rehabilitation  Medicine  of  the  NIH  Clinical  Center. 
An  Automated  Biomechanics  Laboratory  System  that  provides  methods  for  the 
quantitative  analysis  of  human  motion  has  been  installed  with  a  combination 
of  purchased  instrumentation  and  computer  hardware  and  software.  The 
instrumentation  includes  six  motion  cameras  with  infrared  light  sources  that 
are  used  to  acquire  the  spatial  coordinates  of  anatomical  points  on  the 
patient's  body  with  reflective  markers,  two  force  platforms  that  are  used  to 
measure  patient  ground  reaction  forces,  and  hardwired  and  telemetry 
electromyogram  acquisition  hardware  that  is  used  to  measure  patient  muscle 
activity.  This  instrumentation  is  connected  to  a  computer  system  that 
performs  the  necessary  data  acquisition,  calibration,  processing,  display, 
and  storage  functions. 

The  Automated  Biomechanics  Laboratory  System  is  now  in  full  operation 
supporting  a  number  of  clinical  studies.  Two  example  studies  are  (1)  an 
evaluation  of  the  effect  a  modified  ankle/foot  orthosis  has  on  general  gait 
parameters,  ankle  and  knee  motion,  and  the  forces  generated  at  the  ankle  and 
knee  joints  with  patients  that  have  hindfoot  pain  and  (2)  an  investigation  of 
the  physiology  of  postural  disturbances  in  patients  with  Parkinson's  Disease. 
During  the  past  year  activities  continued  with  the  development  of  laboratory 
instrumentation  and  the  enhancement  of  the  computer  system  that  supports  the 
laboratory's  functions.  A  video  system  with  three  standard  television 
cameras  and  five  video  cassette  recorders  that  can  record  the  video  image 
from  these  television  cameras  and  any  two  of  the  six  measurement  cameras  was 
installed  in  order  to  provide  a  record  for  post-test  visual  observations. 
There  are  no  plans  for  further  CSL  development  on  this  project  beyond  FY86. 

GPO  SI  4-9IS 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  •  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl   CT00082-06  CSL 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (BO  characters  or  less    Title  rrtust  lit  on  one  line  between  the  borders  ) 

Image  Prooesslng  of  Electron  Micrographs 


PRINCIPAL  INVESTIGATOR  (List  other  prolessional  personnel  below  the  Principal  Investigator  j  (Name,  title,  laboratory  and  mstttute  affiliation) 


PI: 


B.L. 
A.C. 
P.M. 
T.A. 
R.J. 


Trus 

Steven 

Steinert 

Simpson 

Podolsky 


M.  Unser 


Research  Chemist  CSL,  DCRT 

Chief,  Struct.  Biology  Sect.  LCDB,  NIDDK 

Visiting  Scientist  DB,  DCBD,  NCI 

Computer  Clerk  CSL,  DCRT 

Chief  LPB,  NIAMS 

Visiting  Scientist  BEIB,  DRS 


COOPERATING  UNITS  (it  any) 


LAB/BRANCH 

Computer  Systems  Laboratory 


SECTION 

Systems  Design  Section 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,  Bethesda,  MP     20892 


TOTAL  MAN-YEARS 


0.5 


PROFESSIONAL 


0.5 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D   (a1)  Minors 
D   (a2)  Interviews 


D  (b)  Human  tissues  C^  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type  Do  not  exceed  the  space  provided ) 

This  project  facilitates  structure  determination  from  electron  microscopy. 
Suitable  software,  hardware,  and  scientific  expertise  has  been  provided  to 
allow  other  scientists,  primarily  at  NIH,  to  use  image  processing  and 
computer  reconstruction  to  determine  or  understand  a  specimen's  structure. 
Types  of  data  analyzed  include  intermediate  filaments,  thin  sections  of 
frozen  hydra ted  myofilament  of  skeletal  muscle,  and  fimbriae  of  bordetella 
pertussis . 


PHS  6040  (Rev    1/84) 
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DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl   CT00090-05   CSL 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  characters  or  less    Title  must  fit  on  one  line  between  ttie  borders  ) 

Molecular  Graphics,  Computer  Modeling,  and  Sequence  Analysis 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  Ixlow  the  Principal  Investigator )  (Name,  title,  laboratory,  and  institute  affiliation) 


PI: 


B.L.  Trus 
A.C.  Steven 
P.M.  Steinert 
B.N.  Manjula 
S.  Havlin 
G.H.  Weiss 
R.  Nossal 


Research  Chemist  CSL,  DCRT 

Chief,  Struct.  Biology  Sect.  LCDB,  NIDDK 

Visiting  Scientist  DB,  DCBD,  NCI 
Rockefeller  University 

Visiting  Scientist  PSL,  DCRT 

Chief  PSL,  DCRT 

Research  Physicist PSL,  DCRT 


COOPERATING  UNITS  (it  any) 


LAB/BRANCH 

Computer  Systems  Laboratory 


Systems  Design  Section 


INSTITUTE  AND  LOCATION 


DCRT.  NIH.  Bethesda.  MP  20892 


TOTAL  MAN-YEARS 


0.2 


PROFESSIONAL 


0.2 


CHECK  APPROPRIATE  BOX(ES) 

n  (a)  Human  subjects 
D   (a1)  Minors 
D   (a2)  Interviews 


n  (b)  Human  tissues  [jl  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type   Do  not  exceed  the  space  provided ) 

The  sequence  of  some  regular  proteins,  when  correlated  with  other  structural 
information,  such  as  data  from  x-ray  diffraction,  fiber  diffraction,  electron 
microscopy,  and  spectroscopic  analysis,  can  be  used  to  evaluate  models  of 
protein  or  polymer  structure.  Three  current  studies  involve  the  sequence 
analysis  of  keratin  emd  other  intermediate  filaments  (with  NIDDK,  NCI); 
sequence  analysis  of  streptococcal  proteins  (with  Rockefeller  University) ; 
and  computer  models  of  branched  polymers  (with  PSL,  DCRT). 
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PROJECT  NUMBER 


ZOl    CT00092-05   CSL 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (BO  characters  or  less    Title  must  til  on  one  line  between  the  borders  ) 

Virus  Structure  As  Determined  By  Image  Processing  of  Electron  Micrographs 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Principal  Investigator )  (Name,  title,  laboratory,  and  institute  atliliation) 


PI: 


B.L.  Trus 
A.C.  Steven 
D.  Thomas 
M.  Dnser 
T.  Pun 


Research  Chemist  CSL,  DCRT 

Chief,  Struct.  Biology  Sect.  LCDB,  NIDDK 

Visiting  Scientist  LCDB,  NIDDK 

Visiting  Scientist  BEIB,  DRS 

Visiting  Scientist  BEIB,  DRS 


COOPERATING  UNITS  (if  any) 


LAB/BRANCH 

Computer  Systems  Laboratory 


Systems  Design  Section 


INSTITUTE  AND  LOCATION 


DCRT.  NIH.  Bethesda.  MD  20892 


TOTAL  MAN-YEARS; 


_Q^ 


PROFESSIONAL 


JL3- 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D   (a1)  Minors 
D   (a2)  Interviews 


D  (b)  Human  tissues  [^  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type.  Do  not  exceed  the  space  provided.) 

Two  new  virus  structures  have  been  completed  using  image  processing 
techniques  developed  In  this  laboratory.  The  high  resolution  structure  of 
the  herpes  simplex  virus  has  been  determined  (with  NIDDK  and  DSUHS).  In 
addition,  tall  fibers  of  bacteriophage  T7  have  been  analyzed  (with  NIDDK, 
NCI,  and  Brookhaven  National  Laboratory).  These  analyses  have  been 
successful  in  part  as  a  result  of  new  software  that  has  been  developed  for 
correlation  averaging  of  single  particles  (with  BEIB  and  NIDDK). 
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PROJECT  NUMBER 

ZOl  CT00098-05   LAS 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  characters  or  less    Title  must  tit  on  one  line  between  the  borders.) 

Computer-Based  Monitoring  of  the  CNS  in  Critically  111  Patients 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Principal  Investigator.)  (Name,  title,  laboratory,  and  institute  aftitiation) 

R.C.  Burgess         Senior  Staff  Fellow        LAS   DCRT 
E.C.  Jacobs  Senior  Staff  Fellow        LAS   DCRT 

W.D.  Hoffman         Medical  Staff  Fellow       LAS   DCRT 


COOPERATING  UNITS  (if  any) 

Critical  Care  Medicine,  Clinical  Center 


LAB/BRANCH 

Laboratory  of  Applied  Studies 


SECTION 

Medical  Applications  Section 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,  Bethesda,  MD  20892 


TOTAL  MAN- YEARS 

3.00 


PROFESSIONAL 


2.75 


0.25 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects  D  (b)  Human  tissues  D  (c)  Neither 

D   (a1)  Minors 
D  (a2)  Interviews 


SUMMARY  OF  WORK  (Use  standard  unreduced  type  Do  not  exceed  the  space  provided ) 


Evaluation  of  the  integrity  and  function  of  the  central  nervous 
system  in  critically  ill  patients  who  are  comatose  or  who  have  some 
alteration  of  mental  status  currently  cannot  be  done  in  an  ongoing 
fashion.  The  purpose  of  this  project  is  to  develop  and  clinically 
test  a  computer-based  system  for  acquisition,  analysis,  and  display 
of  scalp  recorded  neuroelectric  signals  (electroencephalogram  and 
evoked  potentials).  This  tool  will  be  used  to  investigate  the 
degree  of  dysfunction  in  neurologically  impaired  patients,  to 
correlate  the  indices  developed  with  other  measures  of  cerebral 
function,  and  to  evaluate  the  effectiveness  of  various'  therapeutic 
interventions. 
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PROJECT  NUMBER 

ZOl  CT00099-05  CSL 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  characters  or  less.  Title  must  lit  on  one  line  between  the  borders  ) 

Automated  Management  of  Critically  111  Patients 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Pnncipal  Investigator  j  (Name,  title,  laboratory,  and  institute  aliiliation) 


PI: 


K.M.  Kempner 
J.E.  Parrillo 
N.  DeClaris 


Electronics  Engineer         CSL,  DCRT 
Chief,  Crit.  Care  Med.  Dept.  CCM,  CC 
Prof.,  Schools  of  Engr.,  Med.  Dniv.  of  MD 


COOPERATING  UNITS  (il  any) 


LAB/BRANCH 

Computer  Systems  Laboratory 


SECTION 

Systems  Design  Section 


INSTITUTE  AND  LOCATION 

DCRT.  NIH.   Bethesda.  MP     20892 


TOTAL  MAN- YEARS; 


0.2 


PROFESSIONAL; 


0.2 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D   (a1)  Minors 
D   (a2)  Interviews 


n  (b)  Human  tissues  [j  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type  Do  not  exceed  the  space  provided ) 

This  research  project  is  concerned  with  a  systems  approach  to  the  maneigement 
of  critically  ill  patients  in  a  clinical  setting.  Particularly  interesting 
and  important  problems  involve  cardiovascular  disorders  that  give  rise  to  low 
output  syndrome.  Effective  therapy  principally  involves  the  administration 
of  one  or  more  fluids  and/or  drugs  in  a  critical  care  unit  environment. 

In  order  to  accomplish  the  goal  of  developing  systems  capable  of  assisting  in 
the  medical  management  of  a  critically  ill  patient  on  a  closed-loop  basis,  it 
will  be  necessary  to  develop  validated  models.  A  state  variable  approach  is 
utilized  in  the  mathematical  modeling  of  pertinent  pharmacokinetic  and 
physiologic  processes.  This  includes  three  principal  subsystems: 
Pharmacokinetics,  Drug/Receptor  Interactions,  and  Cardiovascular  Dynamics. 
Program  output  includes  recommendations  for  therapy  as  well  as  predicted  pre- 
and  post-intervention  physiologic  data  values. 
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PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  characters  or  loss    Title  must  fit  on  one  line  between  the  borders  ) 


Medical  Image  Data  Compression 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Principal  Investigator )  (Name,  title,  laboratory,  and  institute  attiliation/ 


PI:  H.  Sabrin 
D.  Syed 
R.  Martino 
B.S.  Garra 


Electronics  Engineer  CSL,  DCRT 
Chief,  Systems  Design  Section  CSL,  DCRT 
Electronics  Engineer  CSL,  DCRT 
Staff  Radiologist  DR,  CC 


COOPERATING  UNITS  (it  any) 


LAB/BRANCH 

Computer  Systems  Laboratory 


SECTION 

Processor  Design  Section 


INSTITUTE  AND  LOCATION 

DCRT,   NIH,   Bethesda,   MD     20892 


TOTAL  MAN-YEARS 


0.0 


PROFESSIONAL 


0.0 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D   (a1)  Minors 
D   (a2)  Interviews 


D  (b)  Human  tissues  3  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type  Do  not  exceed  the  space  provided ) 

This  project  is  concerned  with  the  minimization  of  the  number  of  information 
carrying  units  used  to  represent  a  medical  image  in  order  to  improve  the 
efficiency  of  transmission  and  storage  of  such  images.  Various  image  data 
compression  techniques  and  their  application  to  medical  Images  have  been 
evaluated  to  determine  the  amovmt  of  compression  attained  smd  the  quality  of 
the  reconstructed  image. 

Recently,  there  has  been  an  increase  in  the  number  of  medical  jmflging 
techniques  that  result  in  a  digital  image  representation.  These  techniques 
include  computed  tomography,  ultrasonography,  magnetic  resonance  imaging,  and 
digital  radiography.  As  a  result  of  this  increased  number  of  digital  images, 
there  is  a  need  for  Picture  Archive  and  Cwnmunication  Systems  (PACS)  that  are 
capable  of  storing,  transmitting,  and  displaying  such  images.  Because  the 
quantities  of  image  data  are  large,  it  is  important  to  consider  techniques 
for  data  compression  to  reduce  archival  and  trauismission  requirements. 
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TITLE  OF  PROJECT  ^80  characters  or  less    Title  must  lit  on  one  line  between  the  t>orders  ) 

Studies  on  the  Effect  of  Solvent  Around  Biological  Macromolecules 


PRINCIPAL  INVESTIGATOR  (List  Other  professional  personnel  below  the  Principal  Investigator  j  (Name,  title,  laboratory,  and  matitute  atfilialion) 

B.  Lee,  Ph.D.,  Expert,  PSL,  DCRT 

D.  Lipman,  Ph.D.,  NIADDK;  R.  Pastor,  Ph.D.,  FDA 


COOPERATING  UNITS  frf  any) 


LAB/BRANCH 

Physical   Sciences  Laboratory 


INSTITUTE  AND  LOCATION 


DCRT.    NIH.    Bethesda.   MP  20205 


TOTAL  MAN- YEARS 


JLi_ 


PROFESSIONAL: 

CLS_ 


-OJ- 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects  D  (b)  Human  tissues  D  (c)  Neither 

D  (a1)  Minors 
n  (a2)  Interviews 


SUMMARY  OF  WORK  (Use  standard  unreduced  type  Do  not  exceed  the  space  provided ) 

Ever  since  Dr.  C.  Anfinsen's  pioneering  work,  it  has  been  the  fondest  hope  of 
many  protein  physical  chemists  to  be  able  to  predict  the  three-dimensional 
structure  of  a  globular  protein  from  its  amino  acid  sequence.  One  of  the  major 
properties  of  the  amino  acids  that  are  used  towards  this  goal  is  their 
hydrophobicity.  However,  the  extent  to  which  the  hydrophobicity  properties  of 
amino  acid  residues  can  aid  in  predicting  the  structure  has  not  been 
quantitatively  measured.  In  the  past  year.  Dr.  D.  Lipman  of  the  Arthritis 
Institute,  Dr.  R.  Pastor  of  the  FDA  and  I  made  a  general  study  of  the 
relationship  between  the  hydrophobicity  pattern  and  an  important  structural 
property--the  accessibility  of  individual  amino  acid  residues.  Using  crystal 
structures  and  the  native  and  randomly  shuffled  sequence  data  sets,  we  found 
that  we  could  indeed  quantitatively  measure  the  power  of /the  hydrophobicity 
pattern  in  predicting  the  accessibility  pattern  of  globular  proteins.  We  have 
found,  unfortunately,  that  there  is  a  severe  limitation  in  the  amount  of 
structural  information  one  can  extract  from  the  hydrophobicity  pattern 
represented  by  the  native  sequence  data,  implying  that  even  rudimentary 
structure  prediction  must  include  considerations  other  than  hydrophobicity 
alone. 
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PROJECT  NUMBER 


ZOl   CTOOlll-OA    LSM 


PERIOD  COVERED 

October  1,  1985  through  September  30,  1986. 


TITLE  OF  PROJE  CT  (80  charocttn  or  Utt.  Title  muii  fit  on  one  lint  between  the  harden.) 

Nonparametric   Statistics 


PRINCIPAL  INVESTIGATOR  (List  other profeuional pertonnel  on  tubtequent  page:) 
(Nome,  title,  laboratory,  and  institute  affiliation) 

Gregory  Campbell    Senior  Staff  Fellow    LSM    DCRT 


COOPERATING  UNITS  (if  any) 


LAB/BRANCH 

Laboratory  of  Statistical  and  Mathematical  Methodology 


SECTION 

Statistical  Methodology  Section 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,  Bethesda,  Maryland 


20892 


TOTAL  MANYEARS: 

0.6 


PROFESSIONAL: 
0.6 


CHECK  APPROPRIATE  BOX(ES) 

□  (a)    Human  subjects 

□  (a1)  Minors 

□  (a2)    Interviews 


□   |b)  Hunnan  tissues 


□  (c)  Neither 


SUMMARY  OF  WORK  (U*e  standard  unreduced  type.  Do  not  exceed  the  space  provided.) 

Research  in  nonparametric  statistics  with  applications  to  biomedicine 
continued.   A  paper  with  J.  H.  Skillings  on  nonparametric  multiple  comparisons 
has  appeared.   A  large-sample  theory  for  weighted  "U-statistics  has  been 
developed  and  applied  to  a  biomedical  project,  and  confirmed  with  a  computer 
simulation.   The  study  of  the  estimation  of  a  paired  difference  in  the 
presence  of  randomly  missing  data  is  being  developed. 
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PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  charactBrs  or  less   Title  must  tit  on  one  line  tietween  ffte  ttorders.) 

Membrane  Fusion 


PRINCIPAL  INVESTIGATOR  (Ust  ottier  prolessional  personnel  below  ttte  Principal  Investigator )  (Name,  title,  laboratory,  ami  inttttute  atliliation) 

Joshua  J.  Zimmerberg,  M.D.,  Ph.D.,  PSL,  DCRT 

J.  Liu,  Ph.D.,  Harvard  College,  Cambridge,  MA;  V.  A.  Parsegian,  Ph.D.,  PSL, 
DCRT;  R.  P.  Rand,  Ph.D.,  Brock  Univ.,  Canada;  B.  Trus,  Ph.D.,  CSL,  DCRT;  M. 
Whitaker,  Ph.D.,  Univ.  College  London,  England 


COOPERATING  UNITS  (11  any) 


LAB/BRANCH 

Physical  Sciences  Laboratory 


INSTITUTE  AND  LOCATION 

DCRT,   NIH,   Bethesda,   MP  20892 


TOTAL  MAN-YEARS; 


1.5 


PROFESSIONAL: 


1.5 


0.0 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D   (a1)  Minors 
D  (a2)  Interviews 


D  (b)  Human  tissues  D  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type  Do  not  exceed  ttie  space  provided ) 

Submembrane  granular  fusion  to  cell  membranes  appears  to  be  driven  by  granular 
osmotic  pressure,  leading  to  vesicular  swelling  and  membrane  merger  at  the 
contact  between  granular  vesicle  and  cell  membrane.  We  have  performed 
experiments  to  learn  how  this  swelling  is  accomplished.  Compromising  the 
integrity  of  the  granule  membrane  to  the  extent  of  allowing  the  passage  of  small 
molecules  does  not  affect  fusion.  Exocytosis  proceeds  without  ions.  Polymers 
prevent  exocytosis  by  preventing  the  disposal  of  the  granule  contents  once 
fusion  has  occurred.  It  seems  that  calcium,  in  triggering  exocytosis,  triggers 
some  alteration  in  the  state  of  the  internal  granule  phase  to  increase  the 
affinity  of  this  phase  for  water. 
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TITLE  OF  PROJE  CT  (80  chancttn  or  leu.  Title  muit  fit  on  one  line  between  the  borden.) 

Computer  Graphics  and  Mathematical  Applications 


PRINCIPAL  INVESTIGATOR  (Litt  other  prof euional  perionnel  on  tubeequent  poget.) 
(Name,  title,  laboratory,  and  in$titute  affiliation) 
K.    R.    Bhutan!  Guest  Worker  LSM  DCRT 


COOPERATING  UNITS  (ifarxyl 


LAB/BRANCH 

Laboratory  of  Statistical  and  Mathematical  Methodology 


SECTION 

Biomathematics  and  Computer  Science  Section 


INSTITUTE  AND  LOCATION 

DCRT.  NIH,  Bethesda,  Maryland   20892 


TOTAL  MANYEARS: 

0.2 


PROFESSIONAL; 
0.2 


CHECK  APPROPRIATE  BOX(ES) 

□  (a)    Human  subjects 

□  (a1)  Minors 

□  (a2)    Interviews 


O   (b)  Hunian  tissues 


□  (c)  Neither 


SUVIMARY  OF  WORK  (Vk  ttandard  unreduced  type.  Do  not  exceed  the  ipaee  provided.) 


The  major  objective  is  to  formulate  mathematical  and  computational  techniques, 
and  to  apply  them  to  problems  of  biomedical  research  and  computer  science. 
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October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  characters  or  less    Title  musr  fit  on  or>e  line  between  the  borders  ) 

Applications  of  Personal  Computers  to  Laboratory  Research 


PRINCIPAL  INVESTIGATOR  (List  other  protessional  personnel  below  the  Principal  Investigator )  (Name,  title,  laboratory,  and  institute  affiliation) 

Computer  Systems  Analyst  LAS  DCRT 

Senior  Staff  Fellow  LAS  DCRT 

Computer  Systems  Analyst  LAS  DCRT 

Chief,  Applied  Math,  Sec.  LAS  DCRT 

Research  Mathematician  LAS  DCRT 

Senior  Staff  Fellow  LAS  DCRT 


M.R. 

Horton 

R.C. 
M.A. 
J.E. 

Burgess 
Douglas 
Fletcher 

R.I. 
E.C. 

Shrager 
Jacobs 

COOPERATING  UNITS  (it  any) 

Personal  Workstation  Office  (DCRT/OD) 


LAB/BRANCH 

Laboratory  of  Applied  Studies 


SECTION 

Medical  Applications  Section 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,  Bethesda,  MD  20892 


TOTAL  MAN-YEARS: 


1.30 


CHECK  APPROPRIATE  BOX(ES) 

n  (a)  Human  subjects 
D  (a1)  Minors 
D   (a2)  Interviews 


PROFESSIONAL: 


1.00 


0.30 


D  (b)  Human  tissues  D  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type.  Do  not  exceed  the  space  provided  ) 


The  goals  of  this  project  are  to  determine  the  applicability  of 
personal  computer-based  systems  in  research  laboratories,  to 
assemble  such  systems,  and  to  test  them  in  laboratory 
investigations.  Because  the  technological  advances  in  microcomputer 
architecture  are  occurring  so  rapidly,  the  peripheral  equipment  and 
software  needed  for  laboratory  applications  continue  to  appear  on 
the  market  in  explosive  fashion.  The  evaluation  and  selection  of 
available,  useful  equipment  and  software  for  the  development  of 
microcomputer-based  laboratory  systems  are  undertaken  in  this 
project. 
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TITLE  OF  PROJECT  (80  characters  or  less    Title  must  tit  on  one  line  between  the  borders  ) 

Computerized  Typesetting  Consultation 


PRINCIPAL  INVESTIGATOR  (Usi  other  professional  personnel  below  the  Principal  Investigator.)  (Name,  title,  laboratory,  and  institute  affiliation) 
PI:      Patricia  0.    Miller      Information  Officer,    OD,    DCRT 


COOPERATING  UNITS  (if  any) 


LAB/BRANCH 

Office  of   the  Director 


SECTION 

Office  of  Scientific  and  Technical  Communications 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,  Bethesda,  Maryland  20  892 


TOTAL  MAN- YEARS: 

0.1 


PROFESSIONAL 

0.1 


0.0 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects  D  (b)  Human  tissues  S  (c)  Neither 

D   (a1)  Minors 
D   (a2)  Interviews 


SUMMARY  OF  WORK  (Use  standard  unreduced  type  Do  not  exceed  the  space  provided.) 

DCRT  techniques  for  using  WYLBUR  to  prepare  text  for  direct  input  to 
computerized  typesetting  systems  have  been  made  available  to  others  in 
the  NIH  public  affairs  community. 

Changes  this  year  in  the  NIH  Computer  Center's  magnetic  media  affected 
the  methods  used  to  create  typesetting  drive  tapes;  the  job  control 
language  was  revised  to  handle  these  changes,  and  new  instructions 
were  given  to  BID's  who  have  used  other  methods  in  the  past. 

Electronic  publishing  is  growing  at  NIH;  this  year,  NIGMS,  NLM,  NEI  and 
DLA  relied  upon  our  advice. 

Continuing  assistance  was  provided  to  the  NIH  Editorial  Operations 
Branch,  which  is  typesetting  the  NIH  Scientific  Directory/Bibliography 
via  WYLBUR  for  the  first  time. 
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DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl  CT00123-03  CSL 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (BO  characters  or  less    Title  must  tit  on  one  line  between  the  borders  ) 

Cardiac  Ultrasound  Image  Processing 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Principal  Investigator )  (Name,  title,  laboratory,  and  institute  attilielionj 


PI; 


J.M.  DeLeo 
J.E.  Parrillo 
M.E.  Parker 


Computer  Systems  Analysit       CSL,  DCRT 
Chief,  Critical  Care  Med  Dept    CCM,  CC 
Head,  Critical  Care  Med  Dept     CCM,  CC 


COOPERATING  UNITS  (if  any) 


LAB/BRANCH 

Ccxnputer  Systems  Laboratory 


SECTION 

Systems  Design  Section 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,  Betbesda,  MD     20892 


TOTAL  MAN-YEARS 


0.3 


PROFESSIONAL 


0.3 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D   (a1)  Minors 
D   (a2)  Interviews 


D  (b)  Human  tissues  3  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type  Do  not  exceed  the  space  provided ) 

This  project  was  directed  towards  providing  the  NIH  Clinical  Center  Medical 
Intensive  Care  Dnit  with  the  ability  to  assess  cardiac  left  ventricular 
function  via  computer  analysis  of  ultrasound  images  of  the  heart.  An  online 
system  for  evaluating  left  ventricular  ejection  fraction  was  developed, 
tested  and  installed.  This  project  is  now  completed. 


PHS  5040  (Rev    1/64) 
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DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  •  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl    CT00124-03  CSL 


PEniOD  COVERED 

Ootober  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  ctiaraclers  or  less    Title  must  tit  on  one  line  tjetween  ttie  borOers  ) 


Personal  Computer  System  for  Automatic  Coronary  Venous  Flow  Measurements 


PRINCIPAL  INVESTIGATOR  (List  other  prolessional  personnel  below  the  Principal  Investigator )  (Name,  title,  laboratory,  and  institute  atliliation) 


PIl 


R.6.  Dew 

M.  Leon,  M.D. 


Electronics  Engineer 


CSL,  DCRT 
NHLBI 


COOPERATING  UNITS  (11  any) 


LAB/BRANCH 

Computer  Systems  Laboratory 


SECTION 

Project  Development  Section 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,   Bethesda,  MD     20892 


TOTAL  MAN-YEARS 


0.25 


PROFESSIONAL 


0.25 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D   (a1)  Minors 
D  (a2)  Interviews 


D  (b)  Human  tissues  B  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type  Do  not  exceed  the  space  provided  I 

An  autcHnated  system,  based  on  an  IBU   PC/XT  Personal  Computer,  was  developed 
to  measure  coronary  artery  blood  flow  during  cardiac  catheterization. 


PHS  6040  (Rev    1/84) 
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DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl  CTOOl 28-02  CSL 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (BO  characters  or  less    Title  must  lit  on  one  line  between  the  borders  ) 

Drlcalysls  Data  Gathering  System 


PRINCIPAL  INVESTIGATOR  (List  other  prolessional  personnel  below  the  Pnncipal  Investigator )  (Name,  title,  laboratory,  and  institute  attiliation) 


PI:  J.E.  Sullivan 
G.  Csako 
A.  Faust 
P.S.  Plexlco 
M.  Rawe 


Electronics  Engineer  CSL,  DCRT 

Senior  Staff  Fellow  CP,  CC 
Systems  Analyst  cC 

Chief,  Project  Development  Sect  CSL,  DCRT 

Urinalysis  Lab  Group  Leader  CP,  CC 


COOPERATING  UNITS  (it  any) 


LAB/BRANCH 

Computer  Systems  Laboratory 


SECTION 

Project  Development  Section 


INSTITUTE  AND  LOCATION 

DCRT.   NIH.   Betbesda.   MD     20892 


TOTAL  MAN-YEARS 


0.5 


PROFESSIONAL 


JL5_ 


CHECK  APPROPRIATE  BOX{ES) 

D  (a)  Human  subjects 
D   (a1)  Minors 
D  (a2)  Interviews 


D  (b)  Human  tissues  [J  (^)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type  Do  not  exceed  the  space  provided  j 

This  project  Involves  the  development  of  a  multlworkstatlon  system  for  online 
entry  of  urinalysis  data  for  the  Clinical  Pathology  Dept.,  CC.  Each 
workstation  Is  based  on  an  IBM  PC-XT  and  can  collect  test  result  data 
directly  from  technical  personnel  or  from  Interfaced  Instrumentation. 
Multiple  workstations  share  test  resxats  via  an  Ethernet  Local  Area  Network 
(ELAN).  Each  workstation  communicates  test  results  to  the  Clinical  Center's 
Honeywell  716  laboratory  computer  where  the  test  results  are  then  made 
available  to  health  care  professionals  through  the  Medical  Information 
System.  The  system  was  tested  and  placed  In  operation  during  Fy86  with  two 
workstations  Installed  In  the  urinalysis  area  of  the  Clinical  Chemistry 
Service.  These  workstations  replace  a  Mark -Document  Reader  for  sending  test 
results  to  the  laboratory  computer. 

Test  results  are  currently  being  entered  Into  the  workstations  by 
technicians.  Analytical  Instruments,  which  perform  certain  urinalysis  tests, 
emd  can  be  interfaced  to  the  workstations,  are  undergoing  accuracy  and 
reliability  testing  by  Clinical  Center  personnel.  One  or  more  of  these 
instnunents  will  be  interfaced  to  the  workstations  in  FY87  if  a  decision  is 
made  to  acquire  them.  Additional  urinalysis  tests  that  are  not  performed  at 
this  time  may  also  be  Incorporated  in  FY87.  Finally,  a  third  workstation  may 
be  added  in  FT87.  This  workstation  would  be  connected  into  the  existing 
ELAN. 


PHS  6040  (Rev    1/84) 
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DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl  CT00129-02  PSL 


PERIOD  COVERED 

October  1.  1985  to  September  30.  1986 


TITLE  OF  PROJECT  (80  characters  or  less   We  must  tit  on  one  line  between  the  borOers  ) 

Membrane  Transport 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Pnncipal  Investigator  j  (Name,  title,  latioratory,  and  mttttute  atliliation) 

Joshua  J.  Zimmerberg,  M.D.,  Ph.D.,  PSL,  DCRT 

F.  Bezanilla,  Ph.D.,  UCLA,  CA;  A.  Harris,  Ph.D.,  PSL,  DCRT;  V.  A.  Parsegian, 

Ph.D.,  PSL,  DCRT;  A.  Walter,  Ph.D.,  LTB,  NCI 


COOPERATING  UNITS  (it  any) 


Physical  Sciences  Laboratory 


INSTITUTE  AND  LOCATION 

DCRT.   NIH.   Bethesda.  MD  20892 


TOTAL  MAN-YEARS: 


1.5 


PROFESSIONAL; 


1.5 


0.0 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D   (al)  Minors 
D   (a2)  Interviews 


D  (b)  Human  tissues  D  (c)  Neither 


SUMMARY  OF  WORK  (Use  stanrJanJ  unreduced  type  Do  not  exceed  the  space  provided ) 

To  measure  the  change  in  internal  volume  of  channels,  we  have  been  subjecting 
perfused  preparations  to  positive  and  negative  osmotic  stress.  The  squid  axon  K 
channel  volume  change  inferred  from  hypertonic  stress  has  an  upper  bound  of  about 
1,300  cubic  angstroms.  The  mitochondrial  voltage-dependent  anion  channel  (VDAC) 
reconstituted  into  planar  lipid  bi layers  shows  a  volume  change  of  20  to  40 
thousand  cubic  angstroms.  These  numbers  are  large  if  one  expects  a  cork  or 
turnstile  mechanism,  but  are  quite  reasonable  if  one  imagines  a  rearrangement 
involving  the  entire  ionic  path. 

The  gap  junction  is  the  locus  of  direct  transfer  of  ions  and  small  molecules  from 
cell  to  cell.  We  are  attempting  the  incorporation  of  the  gap  junction  channel 
into  an  artificial  membrane  system.  Aliquots  of  the  shifted  vesicle  fractions 
were  added  to  a  bi layer  chamber  under  osmotic  conditions  khown  to  promote  fusion 
with  a  planar  bi layer.  At  least  three  different  types  of  channels  were 
observed.  We  are  presently  undertaking  steps  to  fractionate  the  channels  further 
in  order  to  isolate  and  identify  the  junctional  channel,  and  to  measure  volume 
changes. 


PHS  6040  (Rev    1/84) 


SPO  91  4-«ie 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 


ZOl  CT00130-02  PSL 


PERIOD  COVERED 

October  1,  1985  to  September  30.  1986 


TITLE  OF  PROJECT  (80  characters  or  less   Title  must  tit  on  one  line  between  the  iMrOers  ) 

Development  of  Apollo  Computer  System  for  Modeling  Macromolecules 

PRINCIPAL  INVESTIGATOR  (Usi  other  prolessional  personnel  below  the  Principal  Investigator )  (Name,  title,  laboratory,  and  Inttitute  atlilielion) 

B.  Lee,  Ph.D..  Expert,  PSL,  DCRT 

B.  Brooks,  Ph.D.,  OD,  DCRT;  R.  Feldmann,  Ph.D.,  OD,  DCRT;  R.  Pastor,  Ph.D.,  FDA 


COOPERATING  UNITS  (if  any) 


LAB/BRANCH 

Physical  Sciences  Laboratory 


INSTITUTE  AND  LOCATION 


DCRT.  NIH.  Bethesda.  MP  20892 


TOTAL  MAN-YEARS: 

0.8 


PROFESSIONAL 

(LA. 


JL2_ 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects  D  (b)  Hunnan  tissues  D  (c)  Neither 

D   (a1)  Minors 
D  (a2)  Interviews 


SUMMARY  OF  WORK  (Use  standard  unreduced  type   Do  not  exceed  ttie  space  provided ) 

A  large  part  of  the  past  year  was  spent  learning  the  UNIX  operating  system,  the 
C  language,   and  the  Silicon  Graphics  IRIS  workstation.     I  have  now  developed  a 
molecular  graphics  system  on  the  IRIS  in  C.     The  system  is  particularly  suited 
for  a  realtime  manipulation  of  macromolecules.     It  is  menu-driven  so  that  even 
an  occasional    novice  user  can  start  using  the  system  without  prior  preparation. 
By  September  1986,  we  hope  to  link  this  graphics  package  with  the  energy 
minimization--molecular  dynamics  program  that  Dr.   B.   Brooks  is  developing  on 
the  STARIOO.     Once  this  linkage  is  completed,  we  will   have  one  of  the  world's 
most  powerful   tools  for  modeling  biological   macromolecules. 


PHS  6040  (Rev    1/84) 


CPO  91  4-Bie 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  •  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 


ZOl   CT00131-02  LSM 


PERIOD  COVERED 

October  1.  1985  through  September  30.  1986. 


TITLE  OF  PROJECT  (80  ehcracttrt  orUu.  Tttle  mu$t  fit  on  one  line  between  the  borden.) 

DNA  Sequence  Analysis  and  Related  Methods. 


PRINCIPAL  INVESTIGATOR  (LUt  other profeuional pertonntl  on  §ub$equtnt  pate:) 
(Nome,  title,  laboratory,  and  tnititute  affiliation) 

P.  Senapathy    Visiting  Associate    LSM    DCRT 


COOPERATING  UNITS  (if  any) 


LAB/BRANCH 

Laboratory  of  Statistical  and  Mathematical  Methodology 


SECTION 

Biomathematics  and  Computer  Science  Section 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,  Bethesda,  Maryland   20892 


TOTAL  MANYEARS; 
0.7 


PROFESSIONAL. 
0.7 


CHECK  APPROPRIATE  BOX(ES) 

□  (a)    Human  subjeas 

□  (a1)  Minors 

□  (a2)    Interviews 


□  (b)  Hunnan  tissues 


□  (c)  Neither 


SUMMARY  OF  WORK  (U*e  itandard  unreduced  type.  Do  not  exceed  the  tpace  ftrovlded.) 

DNALAB,  a  comprehensive  software  package  dedicated  to  aiding  recombinant  DNA 
research,  has  been  developed.   This  package  contains,  in  addition  to  standard 
options  available  in  related  software,  several  unique  features  for  sequence 
analysis.   One  of  the  options  allows  a  researcher  to  identify  the  restriction 
enzyme  sites  closest  to  a  given  range  of  sequence,  where  the  enzymes  generate 
an  easily  separable  fragment  that  includes  the  range.   Another  option  enables 
one  to  analyze  potential  splice  sites  in  a  gene  sequence,  delete  the 
hypothetical  introns,  and  analyze  the  mRNA  sequences  possible  from  such 
splicing. 


NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


ZOl  CT00132-02  LSM 


PERIOD  COVERED 

October  1,  1985  through  September  30,  1986, 


TITLE  OF  PROJE  CT  (80  ehavettn  or  Itu.  Title  mult  fit  on  ont  lint  bttwttn  the  harden.) 

Algorithms  and  Other  Methods  for  Blomathematical  Computing. 


PRINCIPAL  INVESTIGATOR  (Liit  other profetsional per$onntl  on  luUtqutnt  Paget.) 
(Name,  title,  laboratory,  and  inttltute  affiliation) 

J.    Pochobradsky    Expert    LSM    DCRT 


COOPERATING  UNITS  (if  any! 


LAB/BRANCH 

Laboratory  of  Statistical  and  Mathematical  Methodology 


SECTION 

Biomathematics  and  Computer  Science  Section 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,  Bethesda,  Maryland   20892 


TOTAL  MANYEARS; 
0.4 


PROFESSIONAL: 
0.4 


CHECK  APPROPRIATE  BOX(ES) 

□  (a)    Human  subjects 

□  (a1)  Minors 

□  (a2)    Interviews 


□   (b)  Human  tissues 


□  (c)  Neither 


SUMMARY  OF  WORK  (Vte  ttandard  unreduced  type.  Do  not  exceed  the  tpaee  provided.) 

The  major  objective  of  this  project  is  to  develop  computer  algorithms 
and  methods  that  are  useful  in  blomathematical  analysis  or  display  of 
biomedical  data.   Implementation  of  these  methods  in  MLAB  is  usually 
under  consideration. 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 


ZOl   CT00133-02     OD 


PERIOD  COVERED 


October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (BO  characters  or  less    Title  must  tit  on  or>e  line  between  the  borders.) 

Personal  Computer  Implementation  on  Local  Area  Networks 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Principal  Investigator )  (Name,  title,  laboratory,  and  institute  atfiliation) 


Robert  J.  Romanoff 
James  S.  Del  Priore 
Brian  R.  Cole 
Will iam  L.  Risso,  Jr. 
John  R.  Parks,  Jr. 


Computer  Specialist  PWO,OD  DCRT 

Mathematician  CSL  DCRT 

Computer  Systems  Analyst  DMB  DCRT 

Electrical  Engineer  CSL  DCRT 

Computer  Systems  Analyst  DMB  DCRT 


COOPERATING  UNITS  (il  any) 


LAB/BRANCH 

Office  of  the  Director 


SECTION 

Personal  Workstation  Office 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,  Bethesda,  Maryland  20892 


TOTAL  MAN-YEARS 

1.5 


PROFESSIONAL: 

1.5 


0.0 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D   (a1)  Minors 
D   (a2)  Interviews 


D  (b)  Human  tissues 


(c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type   Do  not  exceed  the  space  provided ) 


This  is  a  collaborative  project  between  PWO,  DMB  and  CSL  to  investigate  local 
area  network  (LAN)  technology  as  it  relates  to  personal  computers  (PCs), 
implement  PCs  on  the  DCRT  Ethernet  LAN,  and  share  the  knowledge  developed  with 
other  NIH  organizations. 
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DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 


ZOl    CT0O137-02   CSL 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  Characters  or  less    Title  must  lit  on  one  line  between  the  borders) 

Cataract  Quantitation  Dslng  Image  Processing 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Principal  Investigator )  (Name,  title,  laboratory,  and  institute  affiliation) 


PI: 


B.L.  Trus 
M.  Datlles 
P.  Edwards 


Research  Scientist 
Staff  Ophthalmologist 
Staff  Fellow 


CSL,  DCRT 
NEI,  CB 
NEI,  CB 


COOPERATING  UNITS  (H  any) 


LAB/BRANCH 

C<Mnputer  Systems  Laboratory 


SECTION 

Systems  Design  Section 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,   Betbesda.  MP     20892 


TOTAL  MAN-YEARS 


0.1 


PROFESSIONAL: 


0.1 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D   (a1)  Minors 
D   (a2)  Interviews 


D  (b)  Human  tissues  [j  (^)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type  Do  not  exceed  the  space  provided ) 


Images  produced  by  the  Scheimpflug  principle  are  being  used  to  quantitate  eye 
opacities  in  a  study,  whose  purpose  is  to  evaluate  the  potential  for  the 
accurate  evaluation  of  changes  in  cataract  patients.  This  may  provide  a 
means  of  documenting  and  monitoring  cataracts  in  vivo,  allowing  clinical 
trials  of  drugs  that  may  prevent  or  reverse  the  cataract  formation  process. 


Statistical  evaluation  of  our  preliminary  results  is  currently  underway, 
addition,  we  are  considering  the  viability  of  using  computer  clustering 
methodology  for  automatic  classification  or  diagnosis  of  cataracts. 


In 
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DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl    CT00138-02   CSL 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  characters  or  less    Title  must  til  on  one  line  between  the  borders  ) 

Brain  Image  Registration 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Principal  Investigator )  (Name,  title,  laboratory,  and  mstitute  aftiliation) 


PI; 


K.M.  Kempner 
M.V.  Green 
J.L.  Johnson 
D.E.  Rio 
J.J.  Vuclch 
J.F.  Fessler 


Electronics  Engineer  CSL,  DCRT 

Physicist  NM,  CC 

Research  Psychologist  LCS,  NIAAA 

Medical  Physicist  LCS,  NIAAA 

Medical  Physicist  DR,  CC 

Engineering  Technician  BEIB,  DRS 


COOPERATING  UNITS  (H  any) 


LAB/BRANCH 

Computer  Systems  Laboratory 


SECTION 

Systems  Design  Section 


INSTITUTE  AND  LOCATION 

DCRT.  NIH.   Bethesda.  MP     20892 


TOTAL  MAN-YEARS 


0.25 


PROFESSIONAL: 


0.25 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D   (a1)  Minors 
D   (a2)  Interviews 


n  (b)  Human  tissues  [j  (^)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type  Do  not  exceed  the  space  provided ) 

An  elusive  problem  faces  researchers  involved  in  the  correlation  of  brain 
form  (structure)  from  x-ray  computed  tomography  (CT)  images  auad  brain 
function  (metabolism)  from  nuclear  medicine  positron  emission  tomography 
(PET)  images.  The  difficulty  concerns  the  superposition  and  registration  of 
the  tomographic  view  obtained  from  these  two  imaging  modalities. 

Our  approach  to  this  problem  is  based  upon  a  two-stage  solution.  First,  we 
are  developing  a  practical  method  for  the  accurate  and  reproducible  placement 
of  the  head  within  a  tomographic  scanner's  aperture.  Second,  we  are 
developing  a  simplified  algorithm  for  the  scaling  and  registration  of 
digitized  Images  from  different  scanners,  on  a  digital  display  subsystem. 

The  driving  force  behind  the  goal  of  brain  image  registration  is  the  need  to 
develop  a  greater  understanding  of  the  processes  underlying  the  generation  of 
PET  Images.  It  is  hoped  that  development  of  techniques  for  the  accurate 
correlation  of  CT  structural  data  with  PET  metabolic  information  will  enhance 
this  understanding. 
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SUMMARY  OF  WORK  (Use  standard  unreduced  type   Do  not  exceed  the  space  provided ) 

The  Computer  Systems  Laboratory  is  developing  an  Advanced  Laboratory 
Workstation  (ALW),  which  is  a  small-  to  mid -size  ($10,000  -  $200,000),  32-bit 
UNIX-based  computing  engine  intended  for  biomedical  research  laboratory 
applications.  The  project  involves  the  development  and  integration  of  a  wide 
variety  of  software  packages  into  a  foundation  that  can  be  used  by  CSL 
engineers,  or  NIH  bench  or  clinical  scientists  to  quickly  customize  an  ALW 
for  a  particular  purpose.  We  plan  to  include  functions  that  are  valuable  in 
the  research  laboratory  and  that  state-of-the-art  technology  makes 
economically  feasible:  data  acquisition,  scientific  data  processing,  data 
presentation  networicing  data  base  management,  modeling,  document  preparation, 
and  software  development.  Our  strategy  is  to  acquire  the  best  software  that 
is  compatible  with  the  workstation  hardware  and  operating  system  and 
integrate  it  under  a  user-friendly  "desk  top"  interface:  Modern  programming 
techniques  such  as  object-oriented  programming  will  be  explored  as  a  means  of 
increasing  productivity  and  software  portability. 
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SUMMARY  OF  WORK  (Use  standard  unreduced  type   Do  nor  exceed  tt>e  space  provided ) 

The  goal  of  this  project  is  to  provide  NIH  with  an  assessment  of  networking 
requirements  on  a  campus-wide  basis,  to  study  available  technology,  and  to 
recommend  appropriate  designs  to  meet  the  requirements.  We  have  identified 
applications  ranging  from  video  data  transmission  including  images  and 
graphics,  to  mainframe/microcomputer  interconnection,  to  interconnection 
among  individual  local  area  networks.  A  concept  design  for  the  network  is 
complete,  and  work  is  proceeding  on  technical  specifications. 


PHS  6040  (Rev    1/64) 


CPO   B1  4-S1l 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  •  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PHUJfcCT  NUMBER 


ZOl   CT00141-02  CSL 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  characters  or  (ess    Title  must  tit  on  one  line  t>etween  the  txiroers  ) 

Expert  Systems  in  Medicine 


PRINCIPAL  INVESTIGATOR  (List  other  prolessional  personnel  below  the  Principal  Investigator  I  (Name,  title   laboratory,  ano  inatttula  aftiliaiion) 


PI:  D.  Syed 

K.M.  Kempner 
H.A.  Fredrickson 
J.J.  Knight 
J.E.  Parrillo 
M.A.  Mazer 
G.L.  Akin 


Chief,  Systems  Design  Sect.  CSL,  DCRT 

Electronics  Engineer  CSL,  DCRT 

Electronics  Engineer  CSL,  DCRT 

Computer  Systems  Analyst  CSL,  DCRT 

Chief,  Crit.  Care  Med.  Dept.  COM, 

Medical  Staff  Fellow  COM, 

Critical  Care  Technician CCM, 


CO 
CC 
CC 


COOPERATING  UNITS  C  anyi 


LAB/BRANCH 

Ccasputer  Systems  Laboratory 


SECTION 

Systems  Design  Section 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,  Bethesda,  MD  20892 


TOTAL  MAN- YEARS 


2.0 


PROFESSIONAL 


2.0 


CHECK  APPROPRIATE  BOX(ES) 

n  (a)  Human  subjects 
D   (al)  Minors 
D  (a2)  Interviews 


D  (b)  Human  tissues  Q  (c)  Neither 


SUMMARY  OF  WORK  (Use  stanpara  unreauceO  type  Do  not  eiceeO  ttie  space  provided ) 

This  project  involves  the  development  of  "expert  systems"  in  the  medical 
environment.  Expert  systems  represent  feasible  applications  of  artificial 
intelligence  techniques.  They  are  knowledge -based,  in  that  they  contain 
knowledge  contributed  by  experts,  and  organized,  by  "knowledge  engineers." 
Generally,  they  function  best  in  specific,  narrowly  defined,  yet  still 
complex,  problem  areas.  A  very  important  characteristic  of  these  systems  is 
that  decisions  and  recommendations  are  explained  and  justified  to  the  user. 
An  initial  objective  for  the  project  is  to  develop,  in  collaboration  with  the 
Critical  Care  Medicine  Department  of  the  Clinical  Center,  a  Therapy  Advisor 
Expert  System  for  use  in  an  Intensive  Care  Dnit.  The  drug  administration 
protocol  includes  the  capability  for  long-term  dose  maintenance  and  eventual 
dose  tapering. 

Personal  computer  based  technology  (IBM  PC-XT  or  PC-AT)'has  been  utilized  in 
conjunction  with  commercial  expert  system  shells  and  an  original  generated 
BASIC  approach. 
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For  many  years  CSL  has  supported  retina  metabolism  research  with 
computer-based  systems  designed  primarily  for  high-speed  data  capture  and 
processing.  In  FY85  CSL  Installed  DADS  (Data  Acquisition  Operating  System), 
from  Laboratory  Software  Associates  of  Melbourne,  Australia. 

The  DAOS-lnterpreted  realtime  control  language  provides  timing  functions, 
command  macros,  built-in  array  operators,  virtual  data  storage, 
extensibility,  and  support  for  a  wide  variety  of  popular  data  acquisition 
modules.  DAOS  programs  may  be  written  or  changed  rapidly  and  easily  without 
the  delays  Imposed  by  compilation  and  linking. 
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LSM  staff  members  provide  consulting  services  in  statistics,  biomathematics 
and  computer  analysis  of  DNA  sequences. 
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Personal  Computer  Bibliographic  Systems 

PRINCIPAL  INVESTIGATOR  (Lfst  other  professional  personnel  below  the  Principal  Investigator )  (Name,  title,  laboratory,  and  institute  affiliation) 

Ellen  M.    Chu   (DCRT/OD) 
E.   Cerutti    (DRS) 
M.  Tipperman   (DPM) 


COOPERATING  UNITS  (il  any) 

DRS 
DPM 
DCRT/PWO 


LAB/BRANCH 

m 


DCRT  Library 


INSTITUTE  AND  LOCATION 


DCRT     Building  12A.  Room  3018 


TOTAL  MAN- YEARS: 

0.1 


PROFESSIONAL: 

0.1 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects  D  (b)  Human  tissues  ^  (c)  Neither 

D   (a1)  Minors 
D   (a2)  Interviews 


SUMMARY  OF  WORK  (Use  standard  unreduced  type.  Do  not  exceed  the  space  provided ) 

The  project  continues  advisory  and  consultative  services  to  NIH  staff  seeking 
automation  of  personal  and  laboratory  bibliographic  files  for  research  and 
publication.  Personal  computer  packages  for  storage,  retrieval,  and  reformatting 
were  evaluated  for  DCRT/PWO.  These  included:  JLOG,  PRO-CITE,  REFERENCE  MANAGER, 
and  SCI-MATE.  Three  systems  were  selected  for  a  demonstration  day  co-sponsored  by 
the  DCRT  Library,  NIH  Library,  and  User  Resource  Center.  All  provided  for  (1)  data 
entry  from  downloaded  online  searches,  as  well  as  manual  data  entry,  (2)  database 
module  for  retrieval  and  maintenance,  and  (3)  reformatting  citations  for  a  variety 
of  publishers'  style  requirements. 

Future  plans:  Continuing  assistance  and  investigation  of  personal  computer 
bibliographic  systems  for  personal  and  laboratory  files. 
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SUMMARY  OF  WORK  (Use  standard  unreduced  type   Do  not  exceed  the  space  provided ) 

This  project  began  a  year  ago,  when  the  DCRT  Library  joined  the  initial  test  stage 
of  the  DCRT  personal  computer  implementation  on  local  area  networks  (Ian). 
Research  into  network  bibliographic  retrieval  systems  for  the  library  catalog 
included  a  survey  of  general  purpose  database  management  systems  (dbms)  and  library 
applications  packages.  Four  dbms  and  ten  packages  have  been  evaluated  to  date.  In 
the  current  absence  of  network  systems,  we  plan  a  collaborative  development 
project. 

A  second  network  application  is  development  of  a  system  for  DCRT  Ian  users  to 
access  and  search  data  on  Library  journal  holdings  and  current  check-in  status  of 
recent  issues.  Plans  for  the  future  include  development  of  a  front-end  multi-user 
interface  for  the  serials  system. 
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Recent  progress  in  sequencing  proteins  directly  from  the  gene  structure  rather 
than  by  step  by  step  degradation  techniques  has  exponentially  increased  the 
number  of  available  protein  sequences.   Where  crystal  structures  for  members 
of  a  protein  family  exist  suitable  computer  graphic  models  can  be  constructed. 
It  is  with  few  exceptions  impossible  to  build  a  model  directly  from  the  amino 
acid  sequence.   This  is  true  because  in  general  we  do  not  understand  how  proteins 
fold.   The  understanding  of  the  folding  of  a  protein  into  a  compact  three-- 
dimensional structure  after  synthesis  by  the  ribosome  has  been  slow  to  develop. 

In  order  to  be  able  to  develop  a  mental  picture  of  the  entire  structure  of  the 
protein,  we  first  developed  a  graphical  sample  of  protein  strucutre.   Using 
CHARMM  (Chemistry  at  Harvard  Molecular  Mechanics)  and  the  array  processor,  we 
were  able  to  represent  the  backbone  of  a  protein  as  a  smooth,  wire-like  object. 
With  this  procedure  we  have  processed  all  the  protein  data  sets  in  the  Protein 
Data  Bank  from  the  Brookhaven  National  Laboratory. 

In  order  to  make  these  results  understandable  to  a  wider  scientific  audience, 
we  have  prepared  a  package  of  slides  for  distribution. 
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Often  responses  of  cells  studied  with  the  tight-seal  whole-cell  recording 
technique  differ  from  those  of  intact  cells  and  change  with  time.  We  have 
developed  an  instrumental  array  capable  of  simultaneous  physiologic  and  anatomic 
realtime  measurements  of  living  cells  with  control  of  the  internal  millieu,  first 
using  it  to  measure  the  capacitance  of  secretory  cells.  We  have  devised  a  method 
for  purification  of  mast  cells.  Large  capacitance  changes  are  seen  at  the 
instant  of  secretion  in  mast  cells,  consistent  with  the  calculated  area  of  the 
secretory  granule. 

We  also  applied  the  cell  activating  compound  acetylcholine  to  a  variety  of  rat 
lacrymal  gland  cells  to  measure  the  liberation  of  intracellular  calcium.  We 
conclude  that  there  is  a  loss  of  a  diffusible  factor  that  acts  after  muscarinic 
receptor  binding  and  before  polyphosphoinositol  release.'  Techniques  are 
currently  being  developed  to  prevent  the  loss  of  such  factors. 
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The  Medical  Neurology  Branch  of  NINCDS,  the  Biomedical  Engineering  and 
Instrumentation  Branch  of  DRS,  and  the  Computer  Systems  Laboratory  of  DCRT 
are  collaborating  on  a  research  project  to  noninvasively  localize  epileptic 
discharge  sources  within  the  human  brain  utilizing  neuromagnetic  recording  in 
conjunction  with  conventional  electroencephalogram  (EEC)  recording. 

Many  patients  with  seizure  disorders  exhibit  low-level  cellular  discharges 
between  seizures,  indicated  by  interictal  spikes  in  their  EEC  and 
magnetoencephalogram  (MEG)  recordings.  This  project  involves  the  development 
of  computer  techniques  for  automating  and  enhancing  the  procedure  that  is 
presently  used  by  NINCDS  neurologists  for  determining  the  intracranial 
locations  of  the  sources  of  interictal  spikes  in  patients  with  epilepsy. 

The  required  MEG  and  EEG  signals  are  acquired  with  a  system  that  was 
purchased  from  Biomagnetic  Technologies,  Inc.  (BTi)  and  placed  in  operation 
during  Fy86.  This  system  includes  a  seven-channel  SQDID  (superconducting 
quantum  interference  device)  for  measuring  the  MEG  signal  from  seven  sites  on 
the  head  simultaneously,  a  combined  BTi  amd  Hewlett-Packard  (HP)  data 
acquisition  system  for  acquiring  the  EEG  and  MEG  signals,  and  an  HP  9000 
computer  workstation  for  signal  processing  and  graphical  display  functions. 

CSL  designed  and  built  a  32-channel  signal  selection  and  conditioning 
interface  that  was  added  to  the  data  acquisition  system.  Methods  are 
presently  being  developed  to  automate  the  real  time  detection  of  interictal 
spikes  from  the  EEG  and  MEG  signals  and  the  extraction  of  relevant  featvires 
characterizing  the  detected  waveforms.  The  information  obtained  from  these 
features  will  be  used  with  values  extracted  from  the  raw  waveforms  to 
generate  the  graphical  displays  needed  to  determine  the  epileptic  foci. 
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This  activity  concerns  knowledge  sharing  among  members  of  the  CSL  System 
Design  Section  who  are  actively  working  on  expert  systems.  Informal  talks 
and  group  discussions  on  topics  of  common  interest  are  held.  Talks  have  been 
given  on  frames,  fuzzy  reasoning  and  Ex-Sys.  A  two-day  intensive 
brain-storming  workshop  with  an  outside  artificial  intelligence  consultant 
was  held.  Methods  for  targeting  suitable  expert  system  projects  within  the 
NIH  scientific  community  are  being  discussed. 


PHS  6040  (Rev    1/64) 


CPO    SI  4-SIB 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl    CT00150-01    CSL 


PERIOD  COVERED 

October  1,  1985  to  September  30,  1986 


TITLE  OF  PROJECT  (80  characters  or  less    Title  must  lit  on  one  line  between  the  borders  j 

Nuclear  Medicine  Computer  System 


PRINCIPAL  INVESTIGATOR  (List  Other  professional  personnel  below  the  Principal  Investigator )  (Name,  title   laboratory,  ana  ntWi/ta  affiliation) 


PI; 


H.  Ostrow 
S.  Bacharacb 
D.  Carpenter 
S.  Larson 
M.  Green 
M.  Feldman 


Electronics  Engineer  CSL,  DCRT 

Physicist  NM,  CC 

Electronics  Engineer  CSL,  DCRT 

Chief,  Nuclear  Medicine  NM,  CC 

Physicist  NM,  CC 

Computer  Programmer  NM,  CC 


COOPERATING  UNITS  lit  any) 


LAB/BRANCH 

Computer  Systems  Laboratory 


SECTION 

Processor  Design  Section 


INSTITUTE  AND  LOCATION 

DCRT,  NIH,  Bethesda,  MD  20892 


TOTAL  MAN-YEARS 


2.0 


PROFESSIONAL 


2.0 


CHECK  APPROPRIATE  BOX(ES) 

D  (a)  Human  subjects 
D   (al)  Minors 
D   (a2)  Interviews 


D  (b)  Human  tissues  S  (c)  Neither 


SUMMARY  OF  WORK  (Use  standara  unreduceO  type   Do  not  exceeO  ttie  space  provided ) 

CSL  has  continued  its  support  of  the  Nuclear  Medicine  Department  by  assessing 
their  changing  and  expanding  processing  needs  and  translating  these  into 
computer  requirements  that  are  anticipated  to  grow  10-  to  30-fold  over  the 
next  few  years.  This  year  Nuclear  Medicine  installed  two  multislice  Positron 
emission  tomography  (PET)  systems  for  a  total  of  three,  and  added  a  third 
single  photon  emission  computed  tomography  (SPECT)  system.  Nuclear  Medicine 
now  has  brought  online  two  in-house  cyclotrons  for  generating  various 
isotopes  for  PET  systems. 

Last  year  a  Request  for  Proposals  (RFP)  for  a  department-wide  computer  system 
was  released.  This  year  a  contract  was  negotiated  and  signed  to  provide  data 
processing  capabilities  for  both  the  routine  clinical  activities  and  a 
multitude  of  research  projects.  The  initial  system  was  'installed,  which 
consisted  of  data  acquisition  systems  (DAS's)  that  are  connected  via  a 
network  to  a  large  host  system.  The  DAS's  will  be  used  for  acquisition  and 
processing  of  routine  clinical  studies  and  the  host  will  eventually  be  used 
for  central  storage  and  display  and  will  provide  the  computer  processing 
capabilities  needed  for  the  research  activities. 
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This  project  Is  directed  toward  developing  an  expert  system  that  analyzes  and 
interprets  Audlologlc  Auditory  Brain  Stem  Response  signals. 
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The  Division  of  Computer  Research  and 
Technology  (DCRT)  has  primary  responsibility  for 
incorporating  the  power  of  modern  computers  into  the 
biomedical  programs  and  administrative  procedures  of 
NIH.  DCRT  serves  as  a  scientific  and  technological 
resource  for  other  parts  of  the  Public  Health  Service, 
and  for  other  Federal  organizations  with  biomedical  and 
statistical  computing  needs. 

DCRT  programs  focus  on  three  primary  activities: 
conducting  research,  developing  computer  systems, 
and  providing  computer  facilities. 

The  Computer  Systems  Laboratory  provides 
consultation  and  collaboration  in  the  design  and 
implementation  of  specialized  computer  systems  for 
laboratory  and  clinical  applications. 

The  Laboratory  of  Applied  Studies  relates 
mathematics,  statistics,  and  computer  sciences  to  such 
biomedical  problems  as  ECG  analysis,  evaluation  of 
physiological  systems  in  health  and  disease,  and 
estimation  problems  in  laboratory  medicine. 


The  Laboratory  of  Statistical  and  Mathematical 
Methodology  provides  statistical  and  mathematical 
help  in  the  computer  analysis  of  biomedical  data  and 
offers  statistical  and  mathematical  packages  for  users. 

The  Physical  Sciences  Laboratory  conducts  research 
in  mathematical  theory  and  practical  instrumentation  to 
explain  biological  phenomena  in  terms  of  chemistry  and 
physics  at  the  subcellular  molecular  levels. 

The  Computer  Center  Branch  designs,  implements, 
and  operates  the  NIH  Computer  Center  and  provides 
assistance,  training  and  technical  communications  to  its 
nearly  1 7,000  users. 

The  Data  Management  Branch  serves  as  a  central 
systems  analysis,  design,  and  programming  resource 
for  data  processing  projects  relating  to  scientific, 
technical,  management,  and  administrative  data. 

The  Office  of  the  Director  provides  overall  program 
and  management  direction  for  DCRT,  and  serves  as 
the  central  NIH  focus  for  automated  data  processing 
policy.  In  addition,  the  Office  sponsors  research  and 
development  work  in  molecular  and  cellular  graphics. 


The  work  of  DCRT  greatly  enhances  the  productivity 
and  creativity  of  scientific  enterprise  throughout  the 
National  Institutes  of  Health.  Computing  has  become  a 
vital  part  of  that  enterprise. 


The  DCRT's  research,  collaborative  and  service 
activities  have  been  effectively  and  broadly 
incorporated  within  the  conduct  and  management  of 
the  NIH  Research  Programs.  The  DCRT  was  able  to 
meet  what  were  determined  to  be  the  critical  needs  of 
the  NIH  community  through  the  individual  or  combined 
efforts  of  the  Division's  Laboratories,  Branches  and  the 
Office  of  the  Director. 


The  Personal  Workstation  Office,  Office  of  the  Director, 
has  been  instrumental  in  extending  microcomputer- 
based  office  technology  in  the  laboratories,  clinics  and 
most  of  management.  The  effort  has  been  directed 
toward  support  of  selected  hardware/software 
configurations  that  will  ensure  communications 
compatibility  among  different  machines,  and  in 
particular,  communication  with  the  large,  central 
computer  facility  mainframes. 

The  molecular  graphics  project.  Office  of  the  Director, 
has  progressed  well  during  this  past  year.  The  vision  of 
a  local  computer  network  having  sufficient  arithmetic, 
graphics  and  archival  capacity  to  support  a  team  of 
physical  scientist  research  workers  who  are  attempting 
to  simulate  and/or  model  molecular  structure  has 
become  a  reality.  The  network  consists  of  about 
twenty-five  computers,  which  at  anytime  can  be 
configured  into  several  networks  of  computers  so  that 
the  machines  may  communicate  with  one  another  on 
demand.  Each  type  of  computer  has  been  developed  in 
terms  of  hardware  and  software  to  do  one  or  more 
specific  functions  as  part  of  the  solution  to  the  very 
complex  physical  chemical  problems  in  biomedical 
research. 

This  project  has  been  the  keystone  in  the  DCRT 
leadership's  attempt  to  define,  implement  and 
demonstrate  a  real-life  computer  model  from  which  the 
NIH  can  plan,  with  some  confidence,  for  the  future  of 
computing  at  the  NIH.  Briefly  described,  the  real-world 
model  for  computing  now  at  the  NIH  consists  of: 
1 .  A  large  central  computer  facility  capable  of 
supporting  in  a  variety  of  applications,  a  large 
community  of  online  users  drawn  from  the 
laboratories,  clinics  and  administrative  offices  and 
that  is  capable  of  communication  with  the  peripheral 
computers  that  are  in  the  scientific  and  management 
settings  on  the  one  hand  and  with  offsite  machines 
that  are  part  of  a  larger  national  or  international 
network.  The  Computer  Center  Branch  has 
implemented  and  operates  just  such  a  central 
computer  facility. 


2.  A  number  of  minicomputer  installations  that  for  the 
most  part  stand  alone  for  use  in  a  dedicated  mode  in 
the  laboratories. 

3.  A  substantial  number  of  microcomputers  that  tend 
to  use  highly  standardized  software  that  can  be  used 
in  a  very  versatile  manner,  e.g.,  in  an  independent 
mode,  in  a  local  linkage  with  other  instruments 
including  another  computer  as  a  dumb  special 
purpose  terminal  for  use  with  the  central  facility  or  as 
an  intelligent  terminal  for  use  with  a  large,  shared 
central  facility. 

4.  A  number  of  special  purpose  computers,  each 
designed  to  do  at  least  one  (more  if  feasible) 
necessary  task  efficiently  and  swiftly.  An  example  is 
the  Star  Technology  array  processor  used  in  the 
Molecular  Graphics  Network  that  has  the  processor 
speed  of  approximately  1.5-2.0  times  that  of  the 
supercomputer.  In  addition,  the  processor  can  be 
attached  on  demand  to  a  number  of  front-end 
computers.  Special  purpose  machines  for  a  variety  of 
tasks  can  be  forseen,  for  example,  image  processing 
in  the  clinics. 

It  is  constructive  to  emphasize  that  this  computing 
capability  now  exists  at  the  NIH.  The  constellation  of 
machines  and  computer  programs  can  be  altered, 
replaced  or  added  to  as  needs  and  resources  dictate 
and  technical  progress  allows.  The  individual 
components  can  be  arranged  in  networks  of  the 
organization's  choice  and  can  provide  significant 
economies  for  those  who  are  willing  to  share 
resources. 

All  of  the  DCRT  staff  can  join  in  the  sense  of  pride  that 
comes  from  being  part  of  our  accomplishments  during 
Fiscal  Year  1 986. 

Arnold  W.  Pratt,  M.D. 

Director 

Division  of  Computer  Research  and  Technology 
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The  new  Vector  Facility  provides  the  capability 
for  very  high-speed  scientific  computation.  This 
allows  extensive  computations— such  as  those 
needed  for  studies  of  molecular  structure  and 
dynamics,  effects  of  structural  changes,  or 
x-ray  crystallographic  analyses — that  might 
require  weeks  of  computation  on  standard 
laboratory  computing  equipment,  to  be  com- 
pleted in  a  short  time. 


Computer  Center  Branch 


Joseph  D.  Naughton,  Chief 


The  Computer  Center  Branch--the  largest  component 
of  DCRT--designs,  implements,  operates,  and  maintains 
the  NIH  Central  Computer  Utility  and  its  associated 
telecommunication  facilities.  The  NIH  Computer  Utility 
provides  timesharing,  data  base,  graphics,  batch 
processing,  and  word  processing  services  to  over 
17,000  authorized  users. 

As  a  Federal  Data  Processing  Center,  the  NIH 
Computer  Center  also  provides  data  processing 
services  to  authorized  users  in  26  agencies  throughout 
the  Federal  Government.  The  Computer  Center 
receives  no  appropriated  funds  from  Congress,  and  all 
services  of  the  NIH  Computer  Utility  are  performed 
exclusively  on  a  fee-for-service,  cost-recovery  basis. 

The  NIH  Computer  Utility  consists  of  two 
interconnected  multicomputer  facilities  designed  around 
large-scale  IBM  and  DEC  mainframe  processors.  The 
facilities  are  linked  together  by  high-speed 
telecommunication  lines,  and  are  connected  by 
telephone  lines  to  thousands  of  interactive  terminals 
and  microcomputers  and  268  remote  job  entry  (RJE) 
computers  throughout  the  United  States. 

The  IBM  facility  is  designed  around  six  IBM  3090 
processors  with  a  total  of  over  384  million  bytes  of 
directly  addressable  memory.  The  peripheral  complex 
includes  474  online  disk  drives  with  a  total  storage 
capacity  of  over  500  billion  bytes;  2  mass  storage  units 
with  a  combined  capacity  of  401  billion  bytes;  99 
cartridge  tape  drives  with  a  transfer  rate  of  3MB/ 
second;  30  tape  drives,  24  with  790KB/second,  and  6 
with  200KB/second  transfer  rates;  7  page  printers  at 
18,000  lines-per-minute  and  5  at  1,100  lines-per-minute, 
2  1,000-card-per-minute  card  reader/punches,  and  13 
telecommunications  controllers  supporting  a 
teleprocessing  network  with  over  1 ,400  lines. 

The  DECsystem-10  facility  is  designed  around  4  (3 
KL10  and  1  KS10)  processors  with  3,000,000  words  of 
main  memory;  1 2  554-megabyte  disk  drives  and  1 9 
197-megabyte  disk  drives;  7  780KB/second  tape  drives 
and  3  200KB/second  tape  drives;  and  1 1 
communications  processors  capable  of  supporting  over 
50  simultaneous  timesharing  users. 


Ancillary  equipment  includes  2  computer  output 
microfiche  units  and  film  processors,  2  4-color  high- 
resolution  plotters,  and  miscellaneous  other  devices. 

An  extensive  array  of  software  has  been  designed  and 
implemented  by  Computer  Center  personnel  or 
acquired  from  other  sources  and  adapted  to  meet  the 
unique  needs  of  the  NIH  user  community.  Three 
interactive  programming  systems  (DECsystem-10 
timesharing,  TSO,  and  WYLBUR)  and  two  large 
interactive  data  base  management  systems  (IMS  and 
DB2)  are  available  through  the  NIH  Computer  Utility. 

Programming  languages  include  FORTRAN,  COBOL, 
PL/1,  BASIC,  Assembly  Language,  and  SAIL.  A  variety 
of  statistical  analysis,  modeling,  and  utility  programs  are 
available,  as  well  as  the  TELL-A-GRAF,  POSTER,  and 
OMNIGRAPH  interactive  graphics  packages  for 
generating  graphic  output  on  paper  or  microfiche. 

Over  85  percent  of  all  interactive  commands  are 
executed  with  subsecond  response  time.  Six  classes  of 
batch  jobs  (1  small,  2  medium,  1  large,  and  2  vector) 
provide  respective  turnaround  times  of  less  than  30 
minutes,  1  hour,  2  hours,  and  overnight 

A  highly  specialized  staff  of  professional,  technical,  and 
management  personnel  ensure  smooth  functioning  of 
the  NIH  Computer  Utility  24  hours  a  day,  7  days  a 
week.  A  staff  of  computer  systems  programmers  and 
analysts  develop  and  maintain  operating  systems 
software,  provide  technical  consultation  on  program 
design  and  problem  resolution,  teach  training  courses, 
and  write  technical  documentation  describing  the 
effective  use  of  the  Utility.  Computer  systems 
technicians  and  operations  personnel  operate  and 
maintain  the  Computer  Utility's  hardware  and 
telecommunications  networks,  and  a  staff  of  data  entry 
personnel  provide  data  conversion  services.  Systems 
design  and  management  professionals  develop  long- 
term  program  goals  and  maintain  the  design  integrity  of 
the  Utility. 

The  Computer  Center  also  conducts  a  number  of 
research  and  development  projects  to  increase  the 
effectiveness  of  computer  usage  in  modern  biomedical 
research.  Ongoing  research  projects  include 
development  of  enhanced  output  services  to  permit 


high-quality  display  mathematics,  effective  transfer  of 
data  files  between  a  host  and  personal  computers,  and 
advanced  data  migration  techniques. 

FY86  Highlights: 
Vector  Facility,  DB2 

Scientific  computing  at  NIH  took  a  giant  step  forward 
this  year  as  the  IBM  3090  Vector  Facility  was 
integrated  into  the  NIH  Computer  Utility.  The  new 
Vector  Facility  provides  the  capability  for  very  high- 
speed scientific  computation.  This  allows  extensive 
computations-such  as  those  needed  for  studies  of 
molecular  structure  and  dynamics,  effects  of  structural 
changes,  or  x-ray  crystallographic  analyses-that  might 
require  weeks  of  computation  on  standard  laboratory 
computing  equipment,  to  be  completed  in  a  short  time. 
The  Vector  Facility  extends  the  standard  instruction  to 
include  63  new  instructions,  which  permit  both  logical 
and  arithmetic  operations  on  groups  of  elements  (e.g., 
vectors)  with  a  single  instruction. 

Because  of  the  unique  requirements  of  NIH  users  and 
the  Computer  Center's  experience  with  scientific 
computation,  IBM  asked  the  Computer  Center  and  a 
group  of  NIH  researchers  to  participate  in  a 
collaborative  project  to  evaluate  and  test  the  hardware 
and  software  of  the  Vector  Facility  before  it  was  made 
generally  available.  In  return  for  their  participation  in  the 
evaluation  project,  NIH  researchers  were  given  free  use 
of  the  3090  processor  for  performing  these  types  of 
scientific  computations  for  research  activities.  Over  500 
hours  of  vector  CPU  time  were  used  by  researchers 
participating  in  the  testing  program.  During  this  time, 
one  researcher  reported  accomplishing  the  equivalent 
of  one  year's  calculations  in  only  one  week.  The 
advance  testing  of  the  Vector  Facility  demonstrated  the 
reliability  of  the  hardware  and  permitted  early  resolution 
of  the  problems  that  were  encountered. 

In  December,  Database  2  (DB2),  an  entirely  new 
relational  data  base  management  system,  was  made 
available  to  users  of  the  NIH  Computer  Utility.  DB2,  an 
IBM  product,  combines  ease-of-use,  improved 
productivity,  and  user-friendliness  with  state-of-the-art 
function,  performance,  and  technology. 


DB2  utilizes  a  simple  but  powerful  high-level  data 
language.  Structured  Query  Language,  a  nonprocedural 
language  that  permits  complex  data  bases  to  be 
designed,  modified,  and  easily  queried  by  the  end 
users.  DB2  allows  users  to  create  their  own  data  base 
management  applications  without  learning  traditional 
computer  languages,  such  as  FORTRAN  or  COBOL.  It 
permits  users  who  are  not  professional  computer 
programmers  to  collect,  organize,  and  analyze  data  and 
to  reproduce  reports  customized  to  their  own  unique 
requirements. 

Initial  response  to  DB2  was  overwhelming.  Four 
sessions  each  of  two  new  training  courses,  DB2 
Overview  and  Getting  Started  with  DB2i\\\e6  up  only  a 
few  days  after  they  were  announced,  and  four 
additional  sessions  of  each  of  the  orientation  courses 
had  to  be  scheduled.  Within  the  first  four  months  of 
operation,  over  250  users  had  attended  the  two 
presentations  and  the  PAL  Unit  had  answered 
numerous  users'  questions  through  the  telephone 
consulting  service  and  the  PTR  (Programmer  Trouble 
Report)  mechanism.  The  Technical  Information  Office 
had  mailed  over  1 20  copies  of  the  DB2  Introductory 
Set,   a  general  description  of  the  features  and 
capabilities  of  DB2,  and  over  1 00  copies  of  the  DB2 
Basic  Set,   documentation  needed  for  implementing 
DB2  applications. 

DB2  has  already  undergone  a  number  of 
enhancements.  Several  NIH-developed  enhancements 
provided  an  easy  way  to  create  tables  and  to  print 
reports  and  move  DB2  data  tables  to  disk  datasets  for 
analysis  with  other  software  such  as  SAS,  TELL-A- 
GRAF,  or  WYLBUR.  The  smooth  implementation  of 
DB2  Release  2  provided  numerous  performance 
improvements  and  some  functional  enhancements. 

Communications  Networks  Improve 
Availability 

Collaboration  between  scientists  at  widely  separated 
locations  became  more  practical  this  year  as  the 
services  of  the  NIH  Computer  Utility  became  available 
through  two  international  public  communications 
networks.  Users  outside  the  metropolitan  Washington 


area  can  now  access  the  interactive  services  of  the 
Utility  through  the  TYMNET  network;  and  the  BITNET 
network  permits  scientists  and  educators  to  share 
information. 

TYMNET,  the  world's  largest  data  network,  has  special 
communications  processors  in  hundreds  of  cities 
across  the  country  that  allow  users  to  access  the  NIH 
Computer  Utility  through  a  local  telephone  call.  The 
TYMNET  network  has  10,000  public  access  telephone 
ports  throughout  the  country,  with  local  connections  in 
more  than  550  U.S.  metropolitan  areas.  TYMNET  also 
provides  international  access  among  63  countries 
through  interconnections  with  five  International  Record 
Carriers. 

Hundreds  of  users  of  the  NIH  Computer  Utility  located 
outside  the  Washington  metropolitan  area  have  been 
taking  advantage  of  TYMNET,  accessing  the  network 
from  all  over  the  United  States.  TYMNET  offers 
significant  cost  savings  over  long-distance  telephone 
access;  and,  since  error-correcting  protocols  are  used 
throughout  most  of  the  network,  far  fewer  transmission 
errors. 

The  NIH  Computer  Utility  has  also  joined  the  BITNET 
international  network,  a  digital  communications  network 
connecting  over  1200  computers  in  universities  and 
other  educational  institutions  and  research 
organizations.  The  connection  to  BITNET  includes 
access  to  computers  on  the  European  and  Canadian 
international  networks.  BITNET  allows  scientists  and 
educators  to  exchange  messages,  mail,  and  files  or 
documents  easily. 

IBM  System  Modernization 
Completed 

The  total  modernization  of  the  IBM  facility  was 
completed  late  this  year,  as  the  sixth  and  last  IBM  3090 
Processor  Complex  was  installed  on  the  NIH  Computer 
Utility.  The  conversion  from  IBM  3081  processors  to 
IBM  3090  processors  began  last  October  when  the  first 
3090  was  installed.  The  3090  offers  twice  the  execution 
speed  and  number  of  channels  as  the  older  IBM  3081 
and  has  an  internal  design  capable  of  processing  30 
million  instructions  per  second.  An  Expanded  Storage 


System  not  available  in  the  3081  provides  up  to  128 
million  additional  bytes  of  storage,  giving  the  3090  six 
times  the  amount  of  main  memory  as  in  the  3081. 

The  IBM  3480  Magnetic  Tape  Subsystem  was 
implemented  on  the  NIH  Computer  Utility,  and  users 
are  reaping  the  benefits  of  its  increased  speed  and 
reliability.  The  conversion  began  with  a  thorough  review 
of  tape  use  by  Computer  Utility  users,  followed  by 
consolidation  and  elimination  of  unneccessary  tapes. 
The  actual  transfer  of  data  from  the  old  10.5-inch  open 
reels  to  the  new  compact,  enclosed  cartridges  was 
completed  late  in  the  year.  Over  90,000  reels  of  tape 
were  converted  to  the  new  cartridges  during  the  tape 
upgrade. 

All  existing  3380  disk  storage  devices  have  been 
converted  to  new  3380  model  AE4/BE4  double  density 
disk  drives,  which  offer  improved  performance, 
reliability,  and  expansion  capability.  The  same  physical 
size  as  the  older  model  but  containing  twice  as  many 
cylinders,  the  new  disk  drive  doubled  data  storage 
capacity  to  568  billion  bytes  with  no  increase  in  floor 
space  or  power  consumption. 

Rate  Reductions  Offered 

The  NIH  Computer  Center  celebrated  the  beginning  of 
fiscal  year  1986  by  granting  users  of  the  NIH  Computer 
Utility  significant  rate  reductions  for  a  wide  range  of 
services.  Connect  time  rates  were  reduced  33.3 
percent  for  both  the  IBM  3090  and  DECsystem-10 
facilities,  from  $1.50  to  $1.00  per  hour.  The  editing 
charge  for  WYLBUR  was  reduced  16.7  percent  to  $.60 
per  second,  and  TSO  CPU  charges  were  cut  25 
percent  from  $1 .00  to  $.75  per  second. 

Rates  for  online  disk  space  were  also  lowered.  The 
public  DASD  rate  of  $.020  per  track-day  was  reduced 
15  percent  to  $.017  per-track  day,  and  the  dedicated 
DASD  rate  of  $.01 1  per  track-day  was  reduced  9 
percent  to  $.01  per  track-day. 

Users  of  the  NIH  DECsystem-10  services  also  received 
substantial  rate  reductions.  In  addition  to  the  33 
percent  reduction  in  connect  time  charges,  the  charge 
for  online  disk  storage  space  on  the  DECsystem-10 


was  reduced  20  percent  to  $.064  per  100  blocks  per 
day.  Processing  charges  for  users  of  the  DECsystem- 
10  were  reduced  in  two  ways.  The  cost  per  machine 
unit  was  reduced  17.5  percent  to  $.61  per  machine  unit 
and  the  billing  algorithm  itself  was  restructured,  giving 
the  effect  of  an  additional  rate  reduction  of  16  percent 
per  typical  timesharing  session. 

Monthly  lease  charges  for  3270-type  display  terminals 
and  printers  provided  by  the  Computer  Center  were 
also  decreased  an  average  of  16  percent.  Users  of 
dedicated  Remote  Job  Entry  service  received  a  large 
rate  reduction  when  its  charge  was  reduced  a  full  50 
percent  from     0.00  to  .00  per  month.  An 

opportunity  for  further  economy  for  RJE  users  was 
instituted  later  in  the  year  as  newer  software  made  it 
possible  for  the  Computer  Center  to  charge  only  for  the 
amount  of  RJE  service  actually  used  by  switched  RJE 
workstations. 

Hardware  and  Software 
Enhancements 

New  state-of-the-art  modems  capable  of  sending  and 
receiving  data  at  30,  120,  and  240  characters  per 
second  were  made  available  this  year.  This  enables 
users  with  terminals  capable  of  transmitting  at  240 
characters  per  second  to  use  that  speed. 

The  VTAM  SNA/SDLC  communications  facilities,  which 
support  both  dedicated  and  dial-in  synchronous  3270- 
type  terminals  and  personal  computers  on  the  IBM 
System  370,  were  expanded  this  year  when  the  number 
of  4800  bps  dial-up  ports  was  increased  and  a  new 
level  of  service,  2400  bps  synchronous  dial-up  service, 
was  offered.  This  new  service  opened  the  VTAM 
network  to  many  new  users,  especially  those  with 
personal  computers. 

A  significant  increase  in  virtual  storage  was  made 
available  for  both  TSO  sessions  and  batch  jobs  on  the 
IBM  System  370  facility.  The  REGION  size  limit  was 
increased  to  6144K,  or  six  million  bytes,  an  increase  of 
more  than  fifty  percent  over  the  previous  limit  of  4000K. 
Efficient  handling  of  virtual  storage  in  MVS/XA 
decreases  the  overhead  for  very  large  regions; 


therefore,  region  use  over  4000K  is  charged  at  only  5 
percent  of  the  regular  rate. 

The  Virtual  Storage  Access  Method  (VSAM)  and  its 
companion  utility  program  AMS  (ACCESS  Method 
Services)  moved  into  production  state  this  year,  after 
nearly  a  year  of  testing.  VSAM  offers  many  advantages 
over  the  older  access  methods,  and  is  expected  to 
eventually  replace  ISAM  (Indexed  Sequential  Access 
Method).  Electronic  Spread  Sheet  (ESS)  software 
package  became  available  for  use  with  IBM  3270- 
compatible  terminals  under  TSO.  With  ESS,  the  user 
can  use  spreadsheets  to  summarize  and  display 
budgets,  forecasts,  cost/benefit  analyses,  projections, 
evaluation,  and  comparisons.  Easy-to-learn  and  use, 
the  ESS  package  includes  a  tutorial,  user  reference 
material,  and  an  online  HELP  facility. 

Two  software  packages  were  retired  this  year. 
SPEAKEASY  was  eliminated  because  of  declining 
usage,  and  SPSS  was  retired  and  replaced  with  the 
newer  SPSS-X. 

Training 

The  Computer  Center  continued  to  meet  training  needs 
through  a  variety  of  formats,  including  classroom 
training,  computer-assisted  learning,  and  self-study 
materials. 

Two  new  courses,  TELL-A-GRAF  and  Laboratory  Data 
Acquisition  (witti  tfie  PC),were  added  to  the  Computer 
Center's  Training  Schedule  and  one  of  the  more 
popular  courses,  SAS,   was  revised.  The  TELL-A-GRAF 
course  taught  users  to  create  pie  charts  and  bar  charts 
and  enhance  these  charts  using  special  TELL-A-GRAF 
features.  The  course  involved  three  days  of  lecture  and 
two  days  of  hands-on  experience  using  a  Tektronix 
terminal.  Laboratory  Data  Acquisition,  a  four  session 
hands-on  course,  was  designed  to  assist  students  in 
analyzing  and  meeting  laboratory  data  acquisition 
needs  with  an  IBM  PC-based  system.  The  revised  SAS 
course  enabled  beginning  level  students  to  begin  using 
SAS  after  one  week  of  instruction. 

The  Training  Unit  received  more  requests  for  classroom 
courses  than  it  could  accommodate;  nevertheless,  86 


percent  of  all  on-time  and  eligible  applications  were 
accepted.  This  year  3,721  requests  for  training  were 
received  and  2,785  students  were  accepted  into  143 
sessions  of  51  different  courses. 

The  Computer  Center's  very  popular  Assisted  by 
Computer  (ABC)  Independent  Training  Facility  added 
two  new  courses  this  year.  Introduction  to  Program 
Logic  introduced  potential  programmers  and  other 
interested  persons  to  the  basic  principles  of  program 
design  and  logic.  Multiple  ACTIVE  Files  showed 
WYLBUR  users  how  to  increase  WYLBUR's  versatility 
by  taking  advantage  of  the  multiple  active  files 
available.  This  brought  the  number  of  ABC  courses  to 
six,  along  with  Introduction  to  WYLBUR,  WYLBUR  SET 
Commands  and  Profile,  Computer  Literacy,   and 
Introduction  to  Job  Control  Language.More  than  5,900 
people  took  advantage  of  the  opportunity  to  learn  at  a 
terminal,  in  privacy  and  at  their  own  speed  and 
convenience  during  FY86. 

A  new  self-study  tool,  ISPF  Dialog  Management 
Services,  was  made  available  to  enable  users  to  create 
interactive  applications,  which  will  run  under  the 
Interactive  System  Productivity  Facility  (ISPF)  and  its 
companion  product,  the  Program  Development  Facility 
(PDF).  Designed  for  students  who  have  a  background 
in  TSO  or  a  programming  language  and  are  familiar 
with  ISPF/ PDF,  the  course  consists  of  three  textbooks, 
a  workbook,  and  additional  reading  assignments  from 
corresponding  reference  manuals. 

Customer  Assistance  and 
Documentation 

Frequent  interaction  between  the  user  and  the 
Computer  Center  enhances  the  success  of  the 
Computer  Utility.  Customer  assistance  ensures 
maximum  utilization  of  the  Utility's  resources  and 
eliminates  problems  before  they  start.  This  year. 
Computer  Center  consultants  handled  21,450  customer 
assistance  contacts  and  researched  and  answered 
3,455  Programmer  Trouble  Reports. 

Changes  to  improve  the  performance  and  reliability  of 
the  operating  system  required  the  implementation  of 
138  SYSGENS  (software  reconfigurations). 


Approximately  16,870  fixes,  both  preventive  and 
corrective,  were  tested  and  applied  to  the  system,  and 
27  new  releases  of  current  software  packages  were 
installed. 

Documentation  is  essential  to  enable  users  to  make 
effective  use  of  the  Computer  Utility.  A  completely  new 
DECsystem- 10  Timesharing  Guide  was  published  this 
year,  as  well  as  an  extensively  revised  Terminal 
Operator's  Guide.  Extensive  documentation  was 
prepared  about  DB2  to  benefit  users  at  every  level,  and 
the  Computer  Center  User's  Guide  underwent  five 
updates  and  revisions.  The  Automatic  Documentation 
Service  was  utilized  by  7,500  users,  and  1 55,000 
copies  of  technical  publications  were  sent  to  those 
users  and  to  individual  requesters.  There  were  six  new 
technical  documents  published  and  37  revisions  or 
updates.  INTERFACE,   technical  newsletter  published 
periodically  by  the  Computer  Center,  was  issued  seven 
times  this  year,  including  the  Annual  Index. 


Future  Plans 

In  the  coming  year,  work  will  begin  on  developing 
technical  specifications  for  a  Request  for  Proposals 
(RFP)  to  replace  and/or  upgrade  the  NIH  Computer 
Utility  during  the  next  decade.  This  will  ensure  that  the 
NIH  Computer  Utility  remains  on  the  cutting  edge  of 
technology  and  continues  to  provide  the  most  cost 
effective  service  possible  in  response  to  constantly 
changing  user  demands. 

Work  will  continue  on  the  development  of  special 
software  and  hardware  needed  to  offer  research 
scientists  the  ability  to  produce  high-quality,  publication 
grade,  display  mathematics.  Advanced  file  transfer 
programs  are  being  developed  to  facilitate  the  transfer 
of  files  and  data  bases  between  the  Utility's  host  and 
the  User's  PC's.  Work  will  be  completed  on  the 
implementation  of  advanced  data  migration  techniques. 
These  new  services  will  take  advantage  of  the 
capabilities  of  the  new  operating  systems  software  (i.e., 
MVS/XA)  and  the  new  equipment  installed  this  past 
year.  The  ability  of  the  telecommunication  systems  to 
handle  a  wider  variety  of  terminals  and  remote 
computers  will  be  enhanced  and  a  new  protocol 
conversion  service  will  make  synchronous  applications 
available  from  asynchronous  terminals. 


Peter  Munson  of  the  Laboratory  of  Theoretical 
and  Physical  Biology,  NICHD,  discusses  the 
interpretation  of  a  statistical  test  with  Brian 
Cole,  DMB,  as  part  of  the  BLOSSOM  project  to 
explore  ways  that  personal  computers  can  be 
used  to  analyze  biomedical  data. 


Data  Management  Branch 


J.  Emmett  Ward,  Chief 


The  Data  Management  Branch  (DMB)  provides  advice 
and  assistance  to  research  investigators,  program 
officials,  and  administrators  throughout  NIH  in  planning 
for  and  obtaining  computer  data  processing  services.  In 
this  role  the  branch  is  a  central  NIH  resource  for 
systems  analysis,  design,  and  programming.  The 
Branch  is  also  responsible  for  the  development, 
maintenance,  and  processing  of  the  NIH  Administrative 
Data  Base  and  the  Clinical  Center's  Clinical  Information 
Utility.  There  are  currently  50  permanent  full-time 
employees  whose  disciplines  include  computer  science, 
mathematics,  and  statistics. 

DMB  staff  design  and  create  computer-based  data 
management  systems  that  provide  practical  solutions  to 
the  unique  mix  of  administrative,  scientific,  and 
management  data  processing  problems  encountered  at 
NIH.  Each  new  computer  system  user  is  provided 
comprehensive  training  in  all  system  facilities  and 
functions  of  the  system  provided  by  DMB.  In  addition 
DMB  staff  teach  courses  about  programming  tools; 
provide  advice  on  data  management  techniques  to  NIH 
programmers;  serve  as  consultants  to  the  BID'S  for 
obtaining  and  monitoring  contracting  services  for 
computer  systems  development;  and  create  and 
maintain  general  purpose,  user-oriented  programming 
tools  to  speed  building  and  improve  operation  of 
applications  systems. 

DMB  comprises  four  sections.  The  Applied  Systems 
Programming  Section  (ASPS)  and  the  Scientific 
Applications  Section  (SAS)  provide  general  computer 
systems  analysis  and  programming  services  for  all  of 
the  BID'S.  The  ASPS  supports  general  data 
management,  and  the  SAS  handles  those  projects  that 
require  scientific  data  analysis. 

The  Data  Base  Applications  Section  develops  and 
maintains  the  central  administrative  data  base  for  NIH 
materiel  and  financial  management.  The  Clinical 
Support  Section  develops  and  maintains  the  Clinical 
Information  Utility  as  a  data  base  for  research  and 
patient  care  in  the  Clinical  Center. 


Broad  Involvement  in  the  NIH 
Mission 

The  NIH  Administrative  Data  Base  (ADB)  is  an  ongoing 
developmental  project  that  uses  data  base  technology 
in  support  of  NIH-wide  materiel  and  financial 
management.  Progress  to  date  has  seen  major 
improvement  in: 

1 .  the  control  of  market  and  stock  requisitioning, 
central  and  delegated  ordering,  receiving,  payment 
procedures  and  central  and  self  service  stores 
inventories, 

2.  the  elimination  of  100  percent  of  delegated  and 
over  75  percent  of  central  paperwork  and  paper  flow, 
and 

3.  the  replacement  of  intermediate  data  collection 
procedures  by  electronic  data  transfer. 

During  the  past  year,  pharmacy  and  glassware 
inventories  were  added  to  the  ADB.  Cashier  functions 
were  also  integrated  with  other  payment  processes. 

We  have  completed  requirements  analysis  and  design, 
in  a  new  ADB  effort  to  automate  the  processing  of 
requests  for  central  services.  In  early  Fall,  we  expect  to 
pilot  test  the  software  to  support  Phase  One  of  this 
effort.  Phase  One  will  include  service  request  entry, 
estimating,  review,  and  billing. 

The  moratorium  on  the  development  of  data  base 
software  for  financial  management  is  still  In  effect.  This 
includes  budget  formulation,  fund  control,  fund 
certification  and  general  ledger  processing.  Pending  a 
review  of  the  departmental  Financial  and  Administrative 
Integrated  Management  Systems  (FAIMS)  project, 
financial  management  functions  will  either  be  included 
in  FAIMS  or  released  for  development  within  the  ADB. 

The  Clinical  Information  Utility  (CIU)  is  another  ongoing 
effort.  It  provides  a  unique  archive  of  integrated  data 
for  use  in  patient  care  and  research.  Data  from  the 
Clinical  Center's  Medical  Information  System  and 
clinical  service  activities  have  been  integrated  and 
made  available  for  retrieval.  During  the  past  year,  over 
800  requests  for  clinical  information  have  been  satisfied 
using  the  CIU. 


BRIGHT  STAT-PAK  is  an  online  computer  system 
designed  to  run  on  the  DECsystem-10  and  to  allow 
clinical  investigators  to  directly  perform  analysis  on  their 
data.  Four  of  the  BRIGHT  statistical  programs  were 
translated  into  macro  programs  for  use  with  the  LOTUS 
1  -2-3  spreadsheet  programs  on  a  personal  computer. 
These  macros  (called  BLOSSOM)  provide  support  for 
one-  and  two-way  analysis  of  variance,  error  structure 
analysis,  non-linear  least-squares  curve  fitting,  and 
residuals  analysis.  During  its  first  year,  we  have 
provided  fifty  copies  of  BLOSSOM  to  the  BID's. 

Information  on  all  Federal  government-supported 
human  nutrition  research  and  training  now  is  collected 
and  made  available  to  all  Federal  agencies,  to 
Congress  and  its  staff,  and  to  the  scientific  community 
by  way  of  a  computer  system  developed  by  DMB  for 
the  Office  of  the  Director,  NIH.  This  system  underwent 
major  modification  this  year  to  provide  expanded 
nutrition  descriptors  and  a  comprehensive  narrative  on 
each  research  project. 

Because  of  the  large  number  of  other  projects  for 
which  DMB  has  provided  support,  it  is  not  reasonable 
to  mention  them  all.  However,  some  are  worth 
summarizing  to  give  the  reader  an  idea  of  the  breadth 
of  DMB's  involvement  in  the  NIH  mission.  They  are  as 
follows: 


•  Phoenix  Clinical  Information  System  -provides 
clinical  data  base  maintenance  and  analyses  support 
for  the  Epidemiology  and  Field  Studies  Branch  of 
NIADDK. 

•  Child  Health  Information  Protocol  System  - 
manages  the  NICHD  extramural  research  project 
portfolio. 

•  Weekly  Mood  Inventory  -supports  the  seasonal 
affective  disorder  study  of  NIMH  based  on 
comparison  of  a  weekly  self  analysis  of  mood  versus 
the  standard  Hamilton  Depression  Rating  Scale 
(HDRS). 

•  Pulmonary  Care  and  Analysis  System  -enables 
immedate  analysis  of  current  pulmonary  data  to 
support  patient  care  in  the  NHLBI.  It  also  includes  a 
facility  to  download  data  to  personal  computers  so 
that  data  can  be  shared  with  other  organizations. 

On  several  evaluation  projects,  DMB  is  providing 
support  for  DB2,  IBM's  relational  data  base 
management  system,  to  satisfy  the  online  information 
requirements  of  the  Office  of  the  Director,  NIH,  and 
many  of  the  BID's. 

In  the  area  of  general  support  for  NIH  activites,  DMB 
continued  to  maintain  and  teach  courses  on  the  Inquiry 
and  Reporting  System  (IRS)  and  MARK  IV;  to  maintain 
and  distribute  the  NCI  Survival  System;  and  to  consult 
with  and  assist  NIH  programmers  and  contractors, 
enabling  facile  use  of  DCRT  computer  facilities. 


Potentials  for  Data  Base 
Management 

With  the  recent  introduction  of  DB2  on  the  DCRT 
mainframe,  we  now  have  a  tool  that  supports  online 
relational  data  base  retrieval.  With  some  modification, 
we  also  have  the  potential  to  support  full  data  base 
management.  DMB  is  collaborating  with  the  Computer 
Center  Branch  to  define  these  modifications  and  to 
request  their  implementation  by  the  vendor.  If  these 
modifications  are  implemented,  DMB  will  have  a 
complete  set  of  packages  for  large  and  small  scale 
data  base  management. 

When  feasible,  the  use  of  personal  computers  (PC's) 
for  data  base  management,  retrieval,  and  analysis  is 
highly  desirable.  DMB  is  examining  the  feasibility  of 
using  data  base  management  for  standalone  and 
shared  purposes  in  a  Local  Area  Network.  It  is  clear 
that  as  PC  speeds  improve  and  networks  stabilize,  the 
use  of  personal  computers  for  shared  data  base 
management  will  become  a  reality.  We  will  provide  an 
organized  approach  to  using  these  facilities  as  soon  as 
they  become  available. 


Facilities  for  downloading  from  and  uploading  to  the 
DCRT  mainframe  using  PC's  have  been  implemented 
during  the  past  year.  However,  it  is  desirable  to  improve 
these  capabilities  by  making  them  more  user  friendly. 
DMB  will  be  examining  options  for  improving  these 
functions  and,  if  necessary,  will  write  software  to 
achieve  a  higher  degree  of  user  friendliness. 

The  Computer  Center  Branch,  Personal  Workstation 
Office  and  DMB  are  collaborating  in  an  effort  to  define 
a  universal  terminal/personal  computer  that  operates 
as  a  standalone  PC,  is  identifiable  in  a  local  area 
network,  accesses  all  mainframe  facilities,  and 
emulates  a  327X  terminal. 
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CSL  collaborates  with,  or  provides  support  to, 
NIH  investigators  whose  research  requires  the 
use  of  personal  computers  in  laboratories  or 
clinics.  This  year,  a  course  was  offered  on 
using  personal  computers  for  laboratory  data 
acquisition.  It  covered  signal  and  instrument  in- 
vestigation, analog  and  digital  signals,  data  col- 
lection and  storage,  and  data  analysis  and 
display. 


Computer  Systems  Laboratory 


Alan  M.  Demmerle,  Chief 


The  Computer  Systems  Laboratory  (CSL)  is  composed 
of  28  individuals  witii  expertise  in  the  disciplines  of 
electronics  engineering  and  computer  science  and 
experience  in  applying  these  disciplines  to  the 
automation  of  laboratory  and  clinical  research.  We 
concentrate  on  the  development  of  specialized 
computer  systems  to  facilitate  data  collection  and 
analysis  from  laboratory  instruments  and  from  clinical 
research.  The  Laboratory's  programs  include  internally 
generated  research  and  development  into  new 
applications  of  computers  to  biomedical  research; 
identification  of  appropriate  technology  for  these 
applications;  and  development  of  systems  that  benefit 
communities  of  users.  We  also  design  and  implement 
systems  for  intramural  investigators  at  NIH  who  come 
to  us  with  their  problems  relating  to  the  automation  of 
their  research.  This  generally  involves  the  purchase  of 
some  mini-  or  microcomputer  hardware,  and  electronic 
hardware  to  interface  the  computer  to  the 
instrumentation.  It  always  involves  the  development  of 
software  for  these  systems;  system  software  to  control 
the  automation  process,  and  analysis  software  to 
analyze  collected  data  and  display  results. 

Projects  vary  in  size  from  those  requiring  only  a  few 
man-months  to  complete,  to  some  taking  up  to  eight 
man-years.  For  the  most  part  our  projects  involve 
actually  implementing  computer-based  systems,  but 
some  involve  only  consulting  services,  i.e.,  the  delivery 
of  advice;  we  implement  systems  only  for  intramural 
programs  but  we  consult  for  both  intramural  and 
extramural  programs  and  occasionally  for  other 
agencies.  Most  projects  are  accomplished  in 
collaboration  with  the  scientists  expecting  to  use  the 
system;  some  are  done  in  collaboration  with  other 
computer  scientists  employed  in  the  Institutes.  The 
equipment  purchased  for  these  systems  is  generally 
paid  for  by  the  users'  Institutes. 


In  selecting  projects,  we  are  mindful  of  the  leverage  of 
our  efforts.  We  prefer  projects  that  will  benefit  a  large 
number  of  people,  or  have  special  impact  on 
biomedical  research.  We  hope  to  find  generalized 
solutions  to  a  large  class  of  problems;  the  Advanced 
Laboratory  Workstation  described  below  is  an 
example.  We  concentrate  on  advanced  systems  that 
are  not  commercially  available. 

Lab  Automation,  Expert  Systems, 
Networks  Highlight  Year 

This  year  we  worked  on  28  projects,  most  of  which 
were  started  in  previous  years.  Some  of  the  more 
important  projects  are  summarized  below.  Detail  on  all 
projects  can  be  found  under  Research  Projects  at  the 
end  of  this  section. 

Flow  Cytometry/Cell  Sorting:  Software  for  two 
parameter  generalized  data  analysis  has  been  made 
available  for  use  by  cell  sorters  at  NIH.  We  also 
evaluated  the  use  of  cluster  analysis  for  multiparameter 
data. 

Rehabilitation  Medicine  Department  Computer  System: 
This  system  is  now  in  operation  supporting  clinical 
studies  of  gait.  This  year  CSL  completed  its 
development  work  by  the  installation  of  a  video  system 
for  post  test  visual  observations  and  by  further 
development  of  some  of  the  laboratory's  EMG 
instrumentation. 

Brain  Image  Registration:  A  practical  method  for 
reproducible  placement  of  the  head  within  a 
tomographic  scanner's  aperture  was  developed.  Also, 
an  algorithm  is  being  developed  for  the  scaling  and 
registration  of  digitized  images  from  different  scanners. 

Clinical  Pathology  Urinalysis  Data  Collection:  An  IBM 
PC-based  system  for  online  entry  of  urinalysis  data  was 
completed  and  is  now  in  routine  use. 


Medical  Information  Technology:  Several  IBM  PC's 
operating  in  a  network  allow  practicing  physicians  to 
produce  diagnosis-specific  treatment  schedules.  The 
system  is  in  trial  use  by  a  dermatologist  in  private 
practice  and  by  a  gastroenterology  clinic  in  a  university 
hospital. 

Distributed  Laboratory  Data  Acquisition  &  Control 
System:  Improvements  were  introduced  to  several 
instrument  interfaces  on  this  network  of  instruments. 
Also,  a  set  of  programs  for  data  analysis  and  graphics 
display  of  lab  data  was  completed. 

Advanced  Laboratory  Workstation:  Techniques  devised 
at  other  Computer  Science  centers  for  the  application 
of  32-bit  computer  technology  were  evaluated  for  use 
at  NIH  for  generalized  scientific  data  acquisition, 
processing  and  presentation,  and  for  networking  and 
data  base  management. 

NIH  Campus-wide  Network:  Plans  are  complete  for  an 
NIH  campus-wide  electronic  network  allowing  the 
interconnection  of  computers,  terminals,  and  instrument 
systems.  A  broadband  link  now  interconnects  two 
buildings;  several  other  buildings  will  soon  be  added  to 
the  network. 

Expert  Systems  in  Medicine:  A  system  for  treatment  of 
ICU  shock  patients  sensitive  to  the  time  course  of 
events  during  recovery  period  has  been  completed  and 
is  being  tested.  Other  areas  of  application  for  medical 
expert  systems  are  being  explored. 

Image  Analysis:  Several  projects  involving  analysis  of 
electron  micrographs,  gel  electrophoresis  and  cataract 
images  were  carried  out  using  a  VAX  11/780  image 
analysis  system  developed  here  in  past  years.  CSL 
collaborates  with  other  NIH  scientists  to  analyze  their 
images  with  our  image  analysis  tools  and  methods. 

Nuclear  Medicine  Computing:  A  large  multicomputer 
system  to  accomodate  the  imaging  requirements  of  the 
Nuclear  Medicine  Department  was  ordered  and 
delivered  this  year.  Developmental  work  on  the  system 
has  begun  to  build  a  network  for  transmission  of  video 
and  digital  data  from  multimodality  images. 

Neuromagnetometer  Computer  System:  CSL  has  added 
a  signal  selection  and  conditioning  interface  to  a 


SQUID  (Superconducting  Quantum  Interface  Device). 
Other  equipment  was  purchased  to  facilitate  intercranial 
location  of  interictal  spikes  in  patients  with  epilepsy. 
IBM  PC's  were  added  to  the  system  for  use  in  remote 
display.  Severe  magnetic  noise  problems  impede 
progress. 

PC  Lab  Consulting:  Advice  was  offered  to  numerous 
laboratory  researchers  concerning  PC  system 
configuration,  software  packages,  and  data  acquisition 
techniques.  Also,  a  course  was  offered  on  the  use  of 
IBM  PC's  for  laboratory  data  acquisition. 

Future  Expansion  Areas:  Networks, 
Laboratory  Workstations,  Expert 
Systems 

No  major  shift  in  emphasis  or  type  of  work  is  expected 
next  year.  Some  of  the  projects  reported  here  will 
continue  into  the  future.  Generally  speaking,  we  will  be 
seeking  new  ways  to  use  increasingly  widespread 
computing  power.  Along  these  lines  we  expect  to 
expand  the  campus-wide  computer  networks,  and  to 
expand  into  other  areas  where  expert  systems  can 
relieve  scientists  of  highly  complex  but  recurring 
analysis  and  decision-making.  We  expect  to  develop 
the  use  of  computers  as  managerial  decision  support 
systems.  We  expect  to  continue  and  expand  our  work 
developing  a  workstation  for  use  by  NIH  lab  scientists, 
which  combines  computing  power  with  data  acquisition, 
display,  data  management  and  communication~in  short, 
a  complete  laboratory  computing  environment. 

CSL  is  mindful  that  one  of  its  prime  purposes  here  at 
NIH  is  to  help  biomedical  scientists  with  their  data 
collection  analysis  and  display  problems  as  they  arise, 
as  new  instruments  are  created,  and  new  research 
ideas  are  born.  We  remain  committed  to  solve  these 
problems  with  the  ever-changing  computer  technology. 
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Research  Projects 

Computer  Support  for  Flow  Cytometry/Electronic 
Cell  Sorters  (FC/ECS) 

LK.  BARDEN 

with:  W.  Gandler  (DCRT/CSL);  S.  Sharrow,  D. 
Stephany  (NCI/IB). 

The  FC/ECS  project  involves  designing  and 
implementing  computer-based  data  acquisition, 
management,  and  analysis  systems  for  Flow  Cytometry 
applications.  Our  recent  effort  has  been  primarily 
directed  toward  high  volume  sites,  which  are  not 
adequately  supported  by  commercially  available  data 
systems.  The  Immunology  Branch,  NCI,  is  the  primary 
site  where  prototype  hardware  and  software  are 
installed  and  tested. 

During  this  fiscal  year,  the  two-parameter  expansion  of 
the  APR  data  analysis  package  (developed  by  CSL  for 
the  DLDACS  project)  has  been  integrated  into  our  data 
management  and  analysis  system.  Users  of  this  system 
now  have  a  coherent,  flexible  means  of  applying 
sophisticated  data  analysis  procedures  to 
histogrammed  single  and  dual  parameter  data. 

The  data  management  and  analysis  software 
developed  for  this  project  have  been  incorporated  by 
Becton-Dickinson  into  an  upgrade  of  their  FACS-440/ 
Consort-40  data  systems.  This  upgrade,  called  System- 
80,  is  available  at  distribution  cost  from  B-D.  One  site 
on  campus  (Surgery  Branch,  NCI)  has  already 
converted  to  the  new  B-D  system  and  another  (Arthritis 
and  Rheumatism  Branch,  NIADDK)  is  in  the  process  of 
purchasing  the  required  additional  hardware.  According 
to  B-D,  there  are  five  other  Consort-40  sites  on  campus 
that  could  benefit  from  this  upgrade.  A  B-D  FACS  II  site 
at  the  Naval  Medical  Research  Institute  is  waiting  for 
delivery  of  required  hardware  and  is  scheduled  for 
upgrade  to  our  currently  supported  full  data  system 
sometime  this  fall. 


In  response  to  a  need  to  analyze  multiparameter  data 
without  first  reducing  its  dimensionality,  CSL  has  begun 
investigating  alternative  analysis  methods.  One 
promising  method  is  non-hierarchical  cluster  analysis.  A 
cluster  analysis  package  developed  for  flow  cytometry 
data  by  Dr.  Robert  F.  Murphy  at  Carnegie-Mellon 
University  has  been  evaluated  for  possible  use  at  NIH. 
The  evaluation  protocol  involves  comparing  data 
analyzed  using  APR  with  results  from  the  cluster 
analysis  program.  The  increasing  complexity  of 
experimental  design  and  the  amount  of  data  acquired 
per  sample  would  benefit  from  a  more  advanced  data 
analysis  capability. 

Cardiac  Scintillation  Probe 

H.G.  OSTROW 

with:  S.  Bacharach,  Ph.D.,  M.  Green  (CC/NM);  R. 
Bonow,  M.D.,  R.  Canon,  Ph.D.  (NHLBI/CB). 

The  cardiac  scintillation  probe  is  a  transportable  device 
used  to  noninvasively  monitor  left  ventricular  function. 
The  system  uses  nuclear  medicine  ECG-gated 
scintigraphic  techniques  and  consists  of  a  small 
detector  and  microcomputer  system  mounted  on  a  cart. 

The  cardiac  scintillation  probe,  when  used  in 
conjunction  with  left  ventricular  (LV)  catheterization, 
permits  simultaneous  quantification  of  the  variation  of 
LV  volume  and  pressure  allowing  parameters  such  as 
LV  compliance  to  be  continuously  monitored.  In 
addition,  measurements  such  as  ejection  fraction,  filling 
and  ejection  rates,  and  temporal  relationships  can  be 
made. 

This  year  the  probe  continued  to  be  used  in  the  cardiac 
catheterization  laboratory  to  assess  left  ventricular 
function.  One  protocol  involved  patients  with 
hypertrophic  cardiomyopathy  who  are  studied  pre-  and 
post-operation.  The  data  acquisition  and  processing  is 
being  performed  by  the  Nuclear  Medicine  Department 
and  Cardiology  Branch.  CSL  is  consulting,  directing, 
and  assisting  in  the  analysis  of  the  data.  One 
manuscript  was  published  this  year  and  two  others  are 
in  preparation.  The  Hewlett-Packard  computer  system 
that  was  purchased  last  year  is  presently  being  used 
with  a  scintillation  camera  in  the  catheterization 
laboratory  to  perform  the  pressure-volume  studies.  CSL 


12 


worked  closely  with  Nuclear  Medicine  to  provide  this 
pressure-volume  capability  using  the  camera. 

Continued  development  of  the  probe  system  has  been 
postponed  for  the  present.  We  are  assessing  the 
capabilities  of  the  camera  in  the  catheterization 
laboratory  to  determine  if  further  development  of  the 
probe  using  the  Hewlett-Packard  system  is  warranted. 

Medical  Intensive  Care  Unit  Patient  Monitoring 
Computer  System 

K.M.  KEMPNER 

with:  J.E.  Parrillo,  M.D.,  S.L.  Huntley  (CC/CCM);  J.F. 
Fessler  (DRS/BEIB). 

The  Medical  Intensive  Care  Unit  (MICU),  administered 
by  the  Critical  Care  Medicine  Department  in  the  NIH 
Clinical  Center,  receives  critically  ill  patients  from 
clinical  programs  of  NIH.  The  research  goals  of  this 
project  include  the  development  of  techniques  for 
automated  patient  monitoring  and  noninvasive 
measurements  of  the  cardiovascular  and  respiratory 
systems.  In  addition,  catheterization  studies  are 
performed  as  necessary  to  obtain  data  that  are 
available  only  through  invasive  methodology. 

Working  with  Clinical  Center  staff,  CSL  contributed  to 
the  engineering  design  of  the  intensive  care  unit.  CSL 
also  undertook  the  specification,  procurement,  and 
installation  of  the  bedside  patient  monitoring  equipment 
and  six  computer  systems: 

1 .  a  Patient  Data  Management  Subsystem  for 
automated  patient  monitoring  and  online  data  entry/ 
storage/retrieval; 

2.  a  Vascular  Research  Subsystem  for  acquiring  and 
processing  cardiovascular  data  and  waveforms 
during  catheterization; 

3.  a  Software  Development  Subsystem  for 
developing  programs  for  online  nuclear  medicine  and 
cardiac  ultrasound  studies; 

4.  an  Ultrasound  Imaging  Subsystem  for  the 
visualization  of  intracardiac  structures; 

5.  a  Pulmonary  Function  Testing  Subsystem  for  the 
calculation  of  respiratory  parameters;  and 

6.  Data  Analysis  and  Graphics  Subsystems  for  the 
correlation  of  data  obtained  from  the  other 


subsystems,  as  well  as  immunology  and  clinical 
pathology  laboratory  data. 

The  automation  of  the  MICU  has  aided  the  medical 
staff  by  managing  the  large  amount  of  data  needed  for 
the  care  of  the  critically  ill  patient,  performing  desired 
calculations,  and  allowing  measurements  that  would  not 
otherwise  be  possible.  The  multiple-computer  system  is 
utilized  in  support  of  research  protocols,  in  addition  to 
direct  patient  care. 

During  FY86  we  have  developed  plans  for  the  addition 
of  an  Ethernet  Local  Area  Network  within  the  Critical 
Care  Medicine  Department,  to  connect  the  expanding 
number  of  IBM  PC-XT  and  -AT  personal  computer  Data 
Analysis  and  Graphics  Subsystems.  This  LAN  will  be 
utilized  for  scientific  data  interchange  as  well  as  for 
administrative  purposes.  The  LAN  will  be  implemented 
during  the  next  fiscal  year  along  with  the  installation  of 
several  additional  IBM  personal  computer  systems. 

Rehabilitation  Medicine  Department  Computer 
System 

R.L  MARTINO,  Ph.D. 

with:D.C.  Carpenter  (DCRT/CSL);  N.L.  Gerber,  M.D., 
S.J.  Stanhope,  Ph.D.,  M.O.  Jarret,  Ph.D.,  G.C.  Hunt, 
A.  Novick  (CC/RM). 

This  project  involves  the  development  of  computer 
techniques  in  collaboration  with  the  Department  of 
Rehabilitation  Medicine  of  the  NIH  Clinical  Center.  An 
Automated  Biomechanics  Laboratory  System  that 
provides  methods  for  the  quantitative  analysis  of 
human  motion  has  been  installed  with  a  combination  of 
purchased  instrumentation  and  computer  hardware  and 
software.  The  instrumentation  includes  six  motion 
cameras  with  infrared  light  sources  that  are  used  to 
acquire  the  spatial  coordinates  of  anatomical  points  on 
the  patient's  body  using  reflective  markers,  two  force 
platforms  to  measure  patient  ground  reaction  forces, 
and  hardwired  and  telemetry  electromyogram 
acquisition  hardware  that  measures  patient  muscle 
activity.  This  instrumentation  is  connected  to  a 
computer  system  that  performs  the  necessary  data 
acquisition,  calibration,  processing,  display,  and  storage 
functions.  The  system  is  used  to  evaluate  the 
effectiveness  of  drug  therapy,  orthotic  and  prosthetic 
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devices,  and  medical  interventions  on  patients  who  are 
amputees,  or  have  arthritic,  orthopedic,  and 
neurological  conditions. 

The  Automated  Biomechanics  Laboratory  System  is 
now  in  full  operation  supporting  a  number  of  clinical 
studies.  Two  example  studies  are: 

1 .  an  evaluation  of  the  effect  a  modified  ankle/foot 
orthosis  has  on  general  gait  parameters,  ankle  and 
keen  motion,  and  the  forces  generated  at  the  ankle 
and  knee  joints  in  patients  who  have  hindfoot  pain; 
and 

2.  an  investigation  of  the  physiology  of  postural 
disturbances  in  patients  with  Parkinson's  Disease. 

During  the  past  year,  development  of  laboratory 
instrumentation  and  the  enhancement  of  the  computer 
system  continued.  A  video  system  with  three  standard 
television  cameras  and  five  video  cassette  recorders 
was  installed.  The  recorders  can  capture  the  video 
images  from  the  television  cameras  and  from  any  two 
of  the  six  measurement  cameras.  The  video  system 
provides  a  record  for  post-test  visual  observations. 

There  are  no  plans  for  further  CSL  development  on  this 
project  beyond  FY86. 

Automated  Management  of  Critically  III  Patients 

K.M.  KEMPNER 

with:  J.E.  Parrillo,  M.D.  (CC/CCMD);  N.  DeClaris, 
Sc.D.  (University  of  Maryland). 

This  research  project  is  concerned  with  a  systems 
approach  to  the  management  of  critically  ill  patients  in 
a  clinical  setting.  Particularly  interesting  and  important 
problems  involve  cardiovascular  disorders  that  give  rise 
to  low  output  syndrome.  Effective  therapy  principally 
involves  the  administration  of  one  or  more  fluids  and/or 
drugs  in  a  critical  care  unit  environment. 

In  order  to  accomplish  the  goal  of  developing  systems 
capable  of  assisting  in  the  medical  management  of  a 
critically  ill  patient  on  a  closed-loop  basis,  it  will  be 
necessary  to  develop  validated  models.  A  state  variable 
approach  is  utilized  in  the  mathematical  modeling  of 
pertinent  pharmacokinetic  and  physiologic  processes. 
This  includes  three  principal  subsystems: 
Pharmacokinetics,  Drug/Receptor  Interactions,  and 


Cardiovascular  Dynamics.  Program  output  includes 
recommendations  for  therapy  as  well  as  predicted  pre- 
and  post-intervention  physiologic  data  values. 

A  package  of  FORTRAN  programs  for  modeling  the 
drug  administration  protocol,  and  the  three  major 
subsystems  accounting  for  drug  action  on 
cardiovascular  function,  were  implemented  on  the  IBM 
System  370  facility.  These  programs  simulate  the 
intensive  care  unit  environment  and  the  patient's 
response  to  the  theoretical  pharmacologic 
interventions.  The  numerical  integration  procedure, 
utilized  to  solve  the  nonlinear  differential  equations 
representing  the  modeled  subsystems,  has  been 
enhanced  to  allow  the  selection  of  Predictor-Corrector 
integration  techniques  in  addition  to  the  Runge-Kutta 
method. 

The  use  of  automated  systems  in  the  implementation  of 
therapeutic  protocols  within  a  critical  care  unit  adds  a 
new  treatment  modality.  It  may  be  expected  to  have  a 
significant  effect  on  protocol  design  for  patient  care, 
clinical  drug  trials,  and  the  study  of  the  etiology  and 
therapy  of  specific  disease  entities. 

Modifications  will  be  incorporated  into  the  models  as 
necessary  to  improve  system  performance. 
Consideration  will  be  given  to  the  development  of 
techniques  for  the  calibration  of  the  models  to  patient- 
specific  model  parameters. 

Brain  Image  Registration 

K.M.  KEMPNER 

with:  M.V.  Green  (CC/NM);  J.L  Johnson,  Ph.D.,  D.E. 
Rio,  Ph.D.  (NIAAA/LCS);  J.J.  Vucich  (CC/DR);  J.F. 
Fessler  (DRS/BEIB). 

An  elusive  problem  faces  researchers  involved  in  the 
correlation  of  brain  form  (structure)  from  x-ray 
computed  tomography  (CT)  images  and  brain  function 
(metabolism)  from  nuclear  medicine  positron  emission 
tomography  (PET)  images.  The  difficulty  concerns  the 
superposition  and  registration  of  the  tomographic  view 
obtained  from  these  two  imaging  modalities. 

Our  approach  to  this  problem  is  based  upon  a  two- 
stage  solution.  First,  we  are  developing  a  practical 
method  for  the  accurate  and  reproducible  placement  of 
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the  head  within  a  tomographic  scanner's  aperture. 
Second,  we  are  developing  a  simplified  algorithm  for 
the  scaling  and  registration  of  digitized  images  from 
different  scanners,  on  a  digital  display  subsystem. 

Precise  orientation  of  the  subject's  skull  within  the 
scanner's  aperture  will  be  monitored  and  recorded 
through  the  use  of  a  Polhemus  Navigation  Systems 
position/orientation  transduction  subsystem  connected 
to  an  IBM  PC- XT.  Image  processing  and  display  will  be 
performed  utilizing  the  NIAAA  imaging  system, 
consisting  of  a  DEC  PDP-11 /24  minicomputer  and  a 
Gould-DeAnza  6400  Image  Processor  subsystem. 

System  fabrication  has  been  completed,  and 
experimentation  with  sensor  attachment  techniques  has 
resulted  in  the  development  of  an  inexpensive  custom- 
molded  oral  appliance  to  allow  the  position/orientation 
subsystem's  sensor  to  be  fixed  to  the  subject's  skull. 
Approaches  to  the  head  immobilization  problem  are 
also  under  investigation. 

The  driving  force  behind  the  goal  of  brain  image 
registration  is  the  need  to  develop  a  greater 
understanding  of  the  processes  underlying  the 
generation  of  PET  images.  It  is  hoped  that  development 
of  techniques  for  the  accurate  correlation  of  CT 
structural  data  with  PET  metabolic  information  will 
enhance  this  understanding. 

Future  efforts  will  center  on  the  development  of 
targeting  software  that  will  provide  the  technician 
utilizing  the  system  with  visual  cues  necessary  for 
precise  and  reproducible  head  placement. 

Urinalysis  Data  Gathering  System 

J.E.  SULLIVAN 

with:  C.  Csako,  M.D.,  M.  Rawe  (CC/CP);  A.  Faust 
(CC/DIR);  P.S.  Plexico  (DCRT/CSL). 

This  project  involves  the  development  of  a 
multiworkstation  system  for  online  entry  of  urinalysis 
data  for  the  Clinical  Pathology  Dept,  CC.  Each 
workstation  is  based  on  an  ISM  PC-XT  and  can  collect 
test  result  data  directly  from  technical  personnel  or 
from  interfaced  instrumentation.  Multiple  workstations 
share  test  results  via  an  Ethernet  Local  Area  Network 
(ELAN).  Each  workstation  communicates  test  results  to 


the  Clinical  Center's  Honeywell  716  laboratory 
computer  where  the  test  results  are  then  made 
available  to  health  care  professionals  through  the 
Medical  Information  System.  The  system  was  tested 
and  placed  in  operation  during  FY86  with  two 
workstations  installed  in  the  urinalysis  area  of  the 
Clinical  Chemistry  Service.  These  workstations  replace 
a  Mark-Document  Reader  for  sending  test  results  to 
the  laboratory  computer. 

Test  results  are  currently  being  entered  into  the 
workstations  by  technicians.  Analytical  instruments, 
which  perform  certain  urinalysis  tests,  and  can  be 
interfaced  to  the  workstations,  are  undergoing  accuracy 
and  reliability  testing  by  Clinical  Center  personnel.  One 
or  more  of  these  instruments  will  be  interfaced  to  the 
workstations  in  FY87  if  a  decision  is  made  to  acquire 
them.  Additional  urinalysis  tests  that  are  not  performed 
at  this  time  also  may  be  incorporated  in  FY87.  Finally,  a 
third  workstation  may  be  added  in  FY87.  This 
workstation  would  be  connected  into  the  existing  ELAN. 

lUledical  Information  Technology  Project 

S.I.  ALLEN 

with:  C.S.  Brown,  M.D.  (Bethesda);  R.S.  Johannes, 
M.D.  (Johns  Hopkins  University  School  of  Medicine); 
J.E.  Sullivan,  P.S.  Plexico  (DCRT/CSL). 

This  project's  goal  is  to  develop  better  ways  to  let 
physicians  and  their  associates  use  computers  in  health 
care  recordkeeping  for  research  and  patient  care.  The 
methodology  focuses  on  providing  disease-specific  and 
problem-specific  protocols  and  hierarchies  of 
information  that  allow  rapid  convergence  on  relevant 
diagnoses,  treatments,  tests,  and  procedures. 

In  past  years,  computer  programs  were  developed  for 
the  physician  to  produce  pharmacy  prescriptions  and 
drug-related  patient  information  using  high-speed  menu 
selection  methods.  Later,  new  modules  to  aid  in 
producing  diagnostic  schedules  and  treatment  reports 
were  developed.  All  these  programs  run  on  a  personal 
computer  (PC),  and  several  PC's  may  be  linked 
together  in  a  Local  Area  Network  for  clinics  or  practices 
needing  more  than  one  workstation. 
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Pilot  studies  with  a  dermatologist  (C.S.  Brown)  and 
gastroenterologist  (R.S.  Johannes)  are  underway 
involving  medical  transactions  entered  directly  by  the 
practicing  physicians.  Initial  results  with  the  PC  system 
show  more  precise  and  more  rapid  prescription-writing. 

Future  plans  include  introducing  a  graphic  input  tool  to 
capture  anatomic  disease  descriptions;  simplifying  data 
base  management  functions  to  reduce  the  user's 
reliance  on  computer  professionals;  archiving;  and 
testing  physician-operated  modules  with  other 
ambulatory  care  specialties. 

Cardiac  Ultrasound  Image  Processing 

J.M.  DELEO 

with:  J.E.  Parrillo,  M.D.,  M.E.  Parker,  M.D.  (CC/ 
CCM). 

This  project  has  been  directed  towards  providing  the 
NIH  Clinical  Center  Medical  Intensive  Care  Unit  with  the 
ability  to  assess  cardiac  left  ventricular  function  via 
computer  analysis  of  ultrasound  images  of  the  heart. 

Ultrasound  imaging  is  a  highly  regarded  modality,  as  it 
is  less  invasive  than  currently  popular  cineangiography 
and  nuclear  imaging  methods.  Moreover,  ultrasound 
technology  has  advanced  so  that  fairly  sharp  images 
are  computer-accessible  directly  in  realtime. 

In  our  approach,  cardiac  ultrasound  images  captured 
on  an  HP77020A  Ultrasound  Imaging  System  are 
transmitted  directly  to  an  HP2100  Computer  System 
from  the  patient  bedside.  Left  ventricular  ejection 
fractions  are  computed  from  end-diastolic  and  end- 
systolic  ellipsoid  volume  estimates,  which  are 
determined  from  orthogonal  ellipse  area 
measurements.  These  measurements  are  made  both 
automatically  by  an  adaptive  gray-scale  thresholding 
technique  and  semi-automatically,  by  means  of 
ultrasonographer  specified  boundaries  of  the  left 
ventricle.  Ejection  fractions  compare  well  with  those 
obtained  by  nuclear  imaging  methods. 

For  more  practical  use,  computer  keyboard  access  at 
the  patient  bedside  is  necessary  but  not  achievable 
without  substantial  recabling  within  the  Care  Unit.  This 
is  not  considered  feasible  at  this  time.  A  simple  ejection 
fraction  estimation  procedure  using  elliptical  area 


measurements  made  directly  from  the  HP  Imaging 
System  was  devised.  It  has  proven  useful  and  is  used 
routinely. 

Molecular  Graphics,  Computer  Modeling,  and 
Sequence  Analysis 

B.L.  TRUS,  Ph.D. 

with:  A.C.  Steven,  Ph.D.  (NIDDK/LCDB);  P.M. 
Steinert,  Ph.D.  (NCI/DB);  B.N.  Manjula  (Rockefeller 
University);  S.  Havlin,  Ph.D.,  G.  Weiss,  Ph.D.,  R. 
Nossal,  Ph.D.  (DCRT/PSL). 

The  sequence  of  some  regular  proteins,  when 
correlated  with  other  structural  information,  such  as 
data  from  x-ray  diffraction,  fiber  diffraction,  electron 
microscopy,  and  spectroscopic  analysis,  can  be  used  to 
evaluate  models  of  protein  or  polymer  structure.  Three 
current  studies  involve  the  sequence  analysis  of  keratin 
and  other  intermediate  filaments  (with  NIDDK,  NCI); 
sequence  analysis  of  streptococcal  proteins  (with 
Rockefeller  University);  and  computer  models  of 
branched  polymers  (with  PSL,  DCRT). 

As  the  complete  sequence  of  keratin,  other 
intermediate  filaments,  and  other  helical  proteins 
becomes  available,  an  analysis  of  the  sequence  can 
proceed  by  studying  periodicities  in  the  sequence,  and 
by  computer  prediction  of  the  conformational  properties 
of  the  specific  amino  acids  in  local  regions  of  the  chain. 
These  predictions  can  be  used  to  generalize  structures 
where  related  sequences  are  available,  and  to  draw 
conclusions  as  to  similarities  and  differences. 

Standard  Fourier  methods  have  been  used  to  analyze 
the  sequences  and  to  cross-correlate  sequences. 
These  sequence  regularities  are  usually  correlated  with 
structural  features,  such  as  the  collagen  triple  helix,  the 
alpha  helix,  or  the  tropomyosin  double  stranded  alpha 
helix.  Additional  software  has  been  developed  at  NIH  to 
illustrate  correlations  and  create  maps  of  the  linear 
sequences  studied.  We  have  developed  other  methods 
of  model  building  to  construct  models  of  actin,  actin 
with  SI  subunits,  microtubules,  and  simple  branched 
polymers. 

This  research  is  significant  because  many  proteins  do 
not  form  three-dimensional  crystalline  solids  whose 
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structure  can  be  analyzed  by  classical  x-ray  diffraction. 
However,  if  these  proteins  are  regular,  comparison  and 
analogy  with  related  proteins  can  be  used  to  model  the 
unknown  structures  in  order  to  understand  the  structure 
and  functioning  of  the  proteins.  In  addition,  one  can  use 
computer  models  to  analyze  possible  protein  structures 
based  on  criterion  other  than  regular  periodicities. 

This  year  computer  models  continue  to  be  useful  in 
studying  polymers,  percolation  clusters,  and  diffusion  in 
such  structures.  Analysis  of  a  new  streptococcal  M 
protein  sequence  is  in  progress.  A  new  look  at  the 
structure  of  collagen  in  terms  of  its  amino  acid 
sequence  has  been  published.  This  analysis  has  been 
the  first  to  help  understand  the  difference  in  physical 
and  chemical  properties  in  the  gap  versus  the  overlap 
region  of  collagen. 

As  new  sequences  of  regular  (helical)  proteins  become 
available,  it  will  be  relatively  easy  to  model  these 
sequences  and  describe  their  structures  both 
graphically  and  quantitatively. 

Virus  Structure  As  Determined  by  Image 
Processing  of  Electron  Micrographs 

B.L  TRUS,  Ph.D. 

with:  A.C.  Steven,  Ph.D.,  D.  Thomas  (NIDDK/LCDB); 
J.  Hay  (USUHS);  M.  Unser,  Ph.D.,  T.  Pun,  Ph.D. 
(BEIB). 

Two  new  virus  structures  have  been  completed  using 
image  processing  techniques  developed  in  this 
laboratory.  The  high  resolution  structure  of  the  herpes 
simplex  virus  has  been  determined  (with  NIDDK  and 
USUHS).  in  addition,  tail  fibers  of  bacteriophage  T7 
have  been  analyzed  (with  NIDDK,  NCI,  and  Brookhaven 
National  Laboratory).  These  analyses  have  been 
successful  in  part  as  a  result  of  new  software  that  has 
been  developed  for  correlation  averaging  of  single 
particles  (with  BEIB  and  NIDDK). 

The  electron  micrographs  were  taken  with  a  Philips 
EM400T  microscope  and  the  Brookhaven  STEM.  Some 
micrographs  were  preselected  by  optical  diffraction. 
Negatives  were  digitized  on  a  Perkin-Elmer  1010MG 
microdensitometer  and  analyzed  by  means  of  the  PIC 
computer  system.  Results  were  photowritten  on  the 


Perkin-Elmer  microdensitometer.  Images  were 
processed  using  software  developed  primarily  at  NIH. 

This  year  we  have  continued  to  study  and  publish 
results  on  the  structure  of  Vesicular  Stomatitus  Virus.  In 
addition,  correlation  averaging  has  been  used  to 
elucidate  the  structure  of  capsomers  of  Herpes  Simplex 
Virus  Type  II.  Finally,  a  review  chapter  detailing  the 
structure  of  Bacteriophage  T7  has  been  published. 

Viruses  are  significantly  smaller  than  bacteria,  and  as  a 
result  are  not  seen  in  a  light  microscope.  Information 
about  their  structure  comes  from  electron  microscopy, 
which  is  limited  by  resolution,  low  contrast,  and  noise.  If 
staining  is  used,  the  resolution  is  limited  by  the  size  of 
the  stain  and  often  noise  as  a  result  of  uneven  staining. 
However,  because  virus  structures  are  generally 
periodic  or  contain  some  symmetry,  they  are  perfect 
candidates  for  image  processing.  This  project  should 
be  considered  as  basic  research  aimed  at  increasing 
understanding  of  the  structure  and  functions  of  viruses 
in  general,  as  well  as  of  subclasses  of  viruses  similar  to 
those  studied  to  date. 

We  anticipate  evaluating  other  viruses  for  suitability  for 
examination  with  these  methods,  and  continuing  with 
this  ongoing  project  to  determine  the  structure  of 
various  classes  of  viruses. 

Image  Processing  of  Electron  Micrographs 

B.L  TRUS,  Ph.D. 

with:  A.C.  Steven,  Ph.D.  (NIDDK/LCBD);  P.M. 
Steinert,  Ph.D.  (NCI/DB);  M.  Unser,  Ph.D.  (BEIB/ 
DRS),  T.A.  Simpson  (DCRT/CSL);  R.J.  Podolsky, 
Ph.D.  (NIAMS/LPB). 

This  project  facilitates  structure  determination  from 
electron  microscopy.  Suitable  software,  hardware,  and 
scientific  expertise  has  been  provided  to  allow  other 
scientists,  primarily  at  NIH,  to  use  image  processing 
and  computer  reconstruction  to  determine  or 
understand  a  specimen's  structure.  Types  of  data 
analyzed  include  intermediate  filaments,  thin  sections  of 
frozen  hydrated  myofilament  of  skeletal  muscle,  and 
fimbriae  of  bordetella  pertussis. 

The  micrographs  were  taken  with  a  Philips  EM400T 
microscope  and  the  Brookhaven  STEM.  Some 
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micrographs  were  preselected  by  optical  diffraction. 
Negatives  were  digitized  on  a  Perkin-Elmer  1010MG 
microdensitometer  and  analyzed  by  means  of  the  PIC 
computer  system.  Results  were  photowritten  on  the 
Perkin-Elmer  microdensitometer.  Images  were 
processed  using  software  developed  primarily  at  NIH. 

The  major  success  of  this  year  has  been  the  analysis 
of  frozen-hydrated  thin  sections  of  myofilament  lattice 
from  vertebrate  muscle.  Substantial  new  software  was 
necessary  to  correct  for  compression,  nonlinearity  of 
the  contrast  of  the  transfer  function,  as  well  as  other 
difficulties.  The  results  of  our  analysis  is  being 
evaluated.  One  new  procedure  has  been  the 
development  of  statistical  criteria  for  accepting  or 
rejecting  images  based  on  mutual  consistancy. 
Additional  effort  has  also  been  made  in  developing  new 
software  for  processing  STEM  data.  Also,  the  helixal 
structure  of  fimbriae  from  bordetella  pertussis  has  been 
determined. 

Computer  analysis  of  electron  micrographs  is  still  a 
relatively  recent  addition  to  the  tools  available  to 
scientists  for  structural  analysis.  Few  laboratories  have 
the  combined  software  and  hardware  capability  to 
perform  the  image  processing  and  image  reconstruction 
available  at  NIH.  These  techniques  are  especially 
powerful  when  applied  to  two-dimensional  crystalline 
structures.  In  addition,  we  can  correlate  and  align 
similar  particles  that  are  not  crystalline,  and  correct  for 
a  number  of  artifacts  and  experimental  problems. 

This  project  will  continue  software  development  as 
needed.  In  addition,  as  new  biological  structures 
become  available  for  analysis,  these  will  be  examined. 

Computer  Analysis  of  Gel  Electrophoresis 

B.L  TRUS,  Ph.D. 

with:  L.  Leive,  Ph.D.  (NIDDK/LCBG);  T.  Pun,  Ph.D. 
(DRS/BEIB);  G.  Schieber,  Ph.D.  (NIDDK,  LSB). 

The  goal  of  this  project  is  to  allow  NIH  scientists  to 
easily  and  accurately  quantitate  one-  and  two- 
dimensional  gels.  New  software  has  been  developed  to 
utilize  the  features  of  the  image  processing  facility  and 
to  more  easily  and  quickly  analyze  gels, 
autoradiographs,  and  data  from  hybridization 
experiments. 


Wet  gels  are  rephotographed  onto  Ektapan  4162  black 
and  white  film.  The  black  and  white  negative  (4162  or 
an  autoradiograph)  is  scanned  on  the  Perkin-Elmer 
1010MG  microdensitometer  and  stored  on  disk  for  later 
processing.  Software  to  process  these  images  was 
developed  primarily  at  NIH. 

This  project  has  produced  many  useful  results  to  a 
number  of  scientists  at  NIH  in  FY86.  New  methodology 
currently  has  been  developed  in  collaboration  with 
BEIB  to  automatically  and  quickly  analyze  1-D  gels. 
This  procedure  automatically  locates  lanes,  subtracts 
background,  and  integrates  the  total  content  across 
each  lane.  The  results  are  depicted  graphically,  and  a 
printout  is  produced  that  includes  a  summary  and 
simple  plot. 

Use  of  gel  electropheresis  and  autoradiographs  is 
commonplace  in  chemical,  biochemical,  and  biomedical 
research.  However,  the  quantitation  of  these  gels  is 
difficult.  We  have  developed  systems  that  accurately 
and  easily  provide  this  quantitation  to  the  scientist. 

Options  are  being  added  to  the  software  to  provide 
additional  flexibility  to  the  research  scientist.  A  video 
camera  has  been  procured  to  provide  more  rapid 
digitization  of  gels.  Evaluation  of  video  input  is  currently 
under  investigation. 

Cataract  Quantitation  Using  Image  Processing 

B.L  TRUS,  Ph.D. 

with:  M.  Datiles,  P.  Edwards,  M.D.  (NEI/CB). 

Images  produced  by  the  Scheimpflug  principle  are 
being  used  to  quantitate  eye  opacities  in  a  study, 
whose  purpose  is  to  evaluate  the  potential  for  the 
accurate  evaluation  of  changes  in  cataract  patients. 
This  may  provide  a  means  of  documenting  and 
monitoring  cataracts  in  vivo,  allowing  clinical  trials  of 
drugs  that  may  prevent  or  reverse  the  cataract 
formation  process. 

Statistical  evaluation  of  our  preliminary  results  is 
currently  underway.  In  addition,  we  are  considering  the 
viability  of  using  computer  clustering  methodology  for 
automatic  classification  or  diagnosis  of  cataracts. 
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Pharmaceuticals  are  available  that  may  prevent  or 
reverse  the  cataract  formation  process.  A  clinical  trial  in 
human  patients  cannot  be  pursued  because  of 
inadequate  means  of  documenting  and  monitoring 
cataracts  in  vivo.  It  is  hoped  that  this  methodology  will 
provide  the  statistical  and  image  processing  foundation 
to  document  and  assess  changes  in  lens  opacities  in 
cataract  patients. 

In  addition,  we  hope  to  be  able  to  use  a  video  camera 
for  quicker  data  acquisition. 

Distributed  Laboratory  Data  Acquisition  and 
Control  System 

J.I.  POWELL 

with:  D.C.  Carpenter  (DCRT/CSL);  J.T.  Morris 
(Systex,  Inc.);  W.J.  Jennings  (NIDDK/LCP). 

D-LDACS  is  an  integrated  approach  to  providing  data 
acquisition,  archiving,  and  processing  of  laboratory  data 
for  the  two  laboratories  of  NIDDK  in  building  2.  D- 
LDACS  is  configured  with  satellite  microcomputers 
independently  controlling  and  acquiring  data  from  an 
instrument/experiment.  A  Local  Area  Network  couples 
the  satellites  to  a  host  processor. 

Instruments  connected  to  the  network  include:  a  Gary 
118,  Gary  210,  Gary  219,  and  two  Perkin-Elmer  580B 
spectrophotometers;  a  microspectrophotometer 
(fabricated  by  NIDDK);  a  Jasco  J500A 
spectropolarimeter;  a  Varian  ESR  spectrometer;  an 
EG&G  Raman  SPEG  spectrometer;  a  RAMALOG 
spectrometer  and  a  retinal  stimulus  response 
experiment.  A  data  analysis  and  graphics  program, 
APR,  was  developed  for  the  host  to  provide  for 
automated  processing  of  large  volumes  of  laboratory 
data  while  maintaining  a  simple,  user  friendly  interface 
for  interactive  use.  Data  analysis  using  APR  may  be 
performed  remotely  from  graphics  terminals  located 
throughout  the  building.  A  presentation  on  APR  was 
made  at  the  1986  Pittsburgh  conference. 

The  RAMALOG  LDAGS  was  completed  this  year  and 
improvements  to  the  G1 18,  G210  and  G219  LDAGS  are 
in  progress.  D-LDAGS  is  nearly  complete  and 
represents  an  essential  resource  for  many  research 
projects  in  building  2.  The  utilization  of  the  PDP  1 1/70 
is  approaching  the  capacity  of  that  system. 


Gonsideration  is  being  given  to  the  best  means  of 
adding  additional  computing  capacity.  A  scheduled 
move  to  building  5  in  1988  is  an  opportunity  to  upgrade 
the  system  with  more  recent  networking  technology. 

lUledical  Image  Data  Compression 

H.  SABRIN 

with:  D.  Syed,  R.  Martino,  Ph.D.  (DGRT/GSL);  B.S. 
Garra,  M.D.  (GG/DR). 

This  project  is  concerned  with  the  minimization  of  the 
number  of  information  carrying  units  used  to  represent 
a  medical  image  in  order  to  improve  the  efficiency  of 
transmission  and  storage  of  such  images.  Various 
image  data  compression  techniques  and  their 
application  to  medical  images  have  been  evaluated  to 
determine  the  amount  of  compression  attained  and  the 
quality  of  the  reconstructed  image. 

Recently,  there  has  been  an  increase  in  the  number  of 
medical  imaging  techniques  that  result  in  a  digital 
image  representation.  These  techniques  include 
computed  tomography,  ultrasonography,  magnetic 
resonance  imaging,  and  digital  radiography.  As  a  result 
of  this  increased  number  of  digital  images,  there  is  a 
need  for  Picture  Archive  and  Gommunication  Systems 
(PAGS)  that  are  capable  of  storing,  transmitting,  and 
displaying  such  images.  Because  the  quantities  of 
image  data  are  large,  it  is  important  to  consider 
techniques  for  data  compression  to  reduce  archival  and 
transmission  requirements. 

Progress  in  FY86  was  limited  to  reporting  the  results 
attained  during  the  previous  year. 

The  techniques  developed  should  benefit  any  medical 
center  that  needs  to  store  and  transmit  a  large  number 
of  medical  images. 

With  the  departure  of  the  principal  investigator,  support 
for  this  project  has  ceased. 

Integrated  Input/Output 

J.S.  DEL  PRIORE 

with:  R.  Pilgrim  (DGRT/DMB);  D.  Songco  (DGRT/ 
PWO);  P.S.  Plexico  (DGRT/GSL). 
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This  project  expands  the  user  interface  of  a  personal 
computer  from  the  usual  keyboard  input  and  CRT 
display  to  include  more  friendly  and  efficient  methods 
of  communication.  In  the  past,  CSL  efforts  on  this 
project  have  focused  on  the  development  and 
modification  of  hardware  and  software  to  support 
desirable  interface  features  like  speech  recognition  and 
voice  response,  bar  code  interpretation,  touch-sensitive 
CRT  screens,  and  graphics  input  devices. 

A  Multiple  Input  Computer  Key  demonstration  system 
(MICKEY)  had  been  developed  utilizing  the  above 
mentioned  I/O.  This  system  has  demonstrated  the 
feasibility  of  monitoring  multiple  inputs  simultaneously, 
letting  the  user  choose  the  method  most  appropriate  to 
the  particular  situation. 

Aside  from  the  demonstration  aspects  of  the  system, 
development  in  FY86  has  been  restricted  to 
incorporating  the  voice  components  for  use  by  a 
DCRT/DMB  computer  programmer  who  is  quadriplegic. 
The  use  of  voice  recognition  and  voice  response  has 
substantially  improved  his  ability  to  communicate  with 
computer  facilities  like  the  DCRT  central  systems  by 
using  an  IBM  PC  as  an  intermediary. 

Future  work  on  this  project  will  continue  to  focus  on 
evaluating  new  devices  as  they  become  available. 

Retina  Metabolism  Research  System 

RAMON  L  TATE,  Ph.D. 

with:  W.F.  Hagins,  Jr.,  M.D.,  Ph.d.,  S.  Yoshikami, 
Ph.D.  (NIDDK/LCP). 

For  many  years  CSL  has  supported  retina  metabolism 
research  with  computer-based  systems  designed 
primarily  for  high-speed  data  capture  and  processing.  In 
FY85  CSL  installed  DAOS  (Data  Acquisition  Operating 
System),  from  Laboratory  Software  Associates  of 
Melbourne,  Australia. 

The  DAOS-interpreted  realtime  control  language 
provides  timing  functions,  command  macros,  built-in 
array  operators,  virtual  data  storage,  extensibility,  and 
support  for  a  wide  variety  of  popular  data  acquisition 
modules.  DAOS  programs  may  be  written  or  changed 
rapidly  and  easily  without  the  delays  imposed  by 
compilation  and  linking. 


In  support  of  special  hardware  required  for  timing  and 
stepping  motor  control,  DAOS  was  extended  in  FY86 
with  added  software  modules.  These  extensions  to 
DAOS  are  used  for  the  positioning  of  a  neutral  density 
filter  and  for  the  generation  of  complex  synchronous 
timing  sequences.  A  series  of  command  macros  also 
have  been  written  to  simplify  the  process  of 
experimental  protocol  setup  and  to  make  the  data  file 
format  compatible  with  the  LDACS  system. 

Dr.  Hagins  has  adapted  a  recently  developed  dual 
parameter  detector  for  use  in  the  study  of  isolated 
retina  metabolism.  This  detector  combines  a 
microcalorimeter  with  a  very  sensitive  electrical  activity 
sensor.  Planning  is  underway  for  revision  of  the  data 
acquisition  module  to  support  simultaneous  data 
acquisition  from  multiple  ADC  boards  for  use  with  this 
detector.  Enhancement  and  correction  of  the 
documentation  is  also  planned. 

Advanced  Laboratory  Workstation 

K.  GORLEN 

with:  P.  Plexico,  J.  Powell,  R.  Dew  (DCRT/CSL). 

The  Computer  Systems  Laboratory  is  developing  an 
Advanced  Laboratory  Workstation  (ALW),  which  is  a 
small  to  mid-size  (  K-     OK),  32-bit,  UNIX-based 
computing  system  intended  for  biomedical  research 
laboratory  applications.  The  project  involves  the 
development  and  integration  of  a  wide  variety  of 
software  packages  into  a  foundation  that  can  be  used 
by  CSL  engineers,  or  NIH  bench  or  clinical  scientists,  to 
quickly  customize  an  ALW  for  a  particular  purpose.  We 
plan  to  concentrate  on  providing  functions  such  as  data 
acquisition,  scientific  data  processing,  data 
presentation,  networking,  data  base  management, 
modeling,  document  preparation,  and  software 
development.  By  emphasizing  portable  software  based 
on  UNIX  and  C  and  the  use  of  standards,  we  hope  to 
support  workstations  from  a  variety  of  manufacturers 
such  as  IBM,  DEC,  SUN,  and  MASSCOMP. 

In  FY86  we  became  a  field  test  site  for  C,  a 
programming  language  developed  by  AT&T  that  is  a 
superset  of  C  and  supports  object-oriented 
programming.  We  developed  an  Object-Oriented 
Program  Support  class  library  (OOPS)  and  successfully 
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used  it  to  implement  a  forms  management  system,  thus 
demonstrating  its  practicality  as  an  ALW  programming 
tool.  We  are  investigating  the  work  being  done  at 
Carnegie-Mellon  University  on  Project  Andrew  and  at 
the  Massachusetts  Institute  of  Technology  on  Project 
Athena,  two  large  workstation  efforts  funded  by  IBM 
and  DEC  with  goals  similar  to  ours.  Next  fiscal  year  we 
plan  to  extend  the  OOPS  library  with  facilities  for 
implementing  direct  manipulation  graphical  user 
interfaces  and  perhaps  data  acquisition.  A  SUN-3  and 
an  IBM  PC-RT  have  been  ordered,  and  will  be  used  to 
evaluate  software  obtained  from  the  Andrew  and 
Athena  projects. 

NIH  Campus  Area  Network 

W.L  RISSO 

with:  R.  Fico,  T.  Kuhfuss  (DCRT/CSL). 

Starting  in  1985,  CSL  began  developing  a  campus-wide 
electronic  network  which  will  encourage  the  sharing 
and  dissemination  of  computer  data  such  as  molecular 
graphics  and  video  images  from  biomedical  and  clinical 
research,  and  will  provide  a  mechanism  for 
interconnection  of  scientific  and  engineering  computer 
workstations  and  local  area  networks. 

Several  explicit  data  communications  requirements 
were  developed  during  this  past  year,  including  a 
computer  graphics  network,  transmission  of  electron 
microscopy  and  NMR  data,  and  interconnection  of 
several  local  networks.  A  concept  design  of  a  campus 
wide  network  has  been  completed,  specifying  a 
broadband  cable  plant  installed  in  the  now  vacant 
pneumatic  tube  system  (where  it  exists)  and  in  other 
underground  conduits  elsewhere.  The  design  also 
specifies  fiber  optic  cable  in  the  conduits,  anticipating 
some  immediate  need,  but  more  importantly  providing  a 
migration  path  from  the  broadband  as  technology 
changes.  We  successfully  completed  a  broadband  link 
between  two  NIH  buildings  for  use  in  testing  several 
networking  applications.  Work  on  engineering 
specifications  for  the  complete  design  has  begun. 

We  plan  to  provide  a  network  channel  to  interconnect 
the  many  scientific  minicomputer  users  represented  by 
the  NMR  and  the  image  processing  group;  a  very  high- 
speed Apollo  network  to  service  the  molecular  graphics 


groups;  a  campus-wide  Ethernet  to  interconnect  Office 
Area  Networks;  and  a  variety  of  video  channels  for 
medical  images  and  closed  circuit  television.  During  the 
next  year  we  plan  to  install  cable  to  interconnect 
buildings  12,  13,  10,  and  29,  and  to  extend  the  cable  to 
other  buildings  in  early  1988. 

Expert  Systems  in  Medicine 

D.  SYED 

with:  K.M.  Kempner,  H.  Fredrickson,  J.J.  Knight 
(DCRT/CSL);  J.E.  Parrillo,  M.D.,  M.A.  Mazer,  M.D., 
G.L.  Akin  (CC/CCM). 

This  project  involves  the  development  of  expert 
systems  in  the  medical  environment.  Expert  systems 
represent  feasible  applications  of  artificial  intelligence 
techniques.  They  are  knowledge-based,  in  that  they 
contain  knowledge  contributed  by  experts,  and 
organized,  by  knowledge  engineers.  Generally,  they 
function  best  in  specific,  narrowly  defined,  yet  still 
complex,  problem  areas.  A  very  important  characteristic 
of  these  systems  is  that  decisions  and 
recommendations  are  explained  and  justified  to  the 
user.  An  initial  objective  for  the  project  is  to  develop,  in 
collaboration  with  the  Critical  Care  Medicine 
Department  of  the  Clinical  Center,  a  Therapy  Advisor 
Expert  System  for  use  in  an  Intensive  Care  Unit.  The 
drug  administration  protocol  includes  the  capability  for 
long-term  dose  maintenance  and  eventual  dose 
tapering. 

Personal  computer-based  technology  (IBM  PC-XT  or 
PC-AT)  has  been  utilized  in  conjunction  with 
commercial  expert  system  shells  and  an  original 
generated  BASIC  approach. 

A  knowledge  base  consisting  of  approximately  800 
rules  was  developed  as  part  of  the  Therapy  Advisor 
Expert  System.  These  rules  were  implemented  on  a 
PC-AT  using  a  generated  BASIC  approach. 
Implementation  of  a  revised  generalization  of  the  rule 
base  is  currently  underway.  A  survey  of  artificial 
intelligence  languages  and  shell  programs  continued 
and  two  small  Expert  Systems  were  developed  to 
provide  specific  shock  diagnosis  and  to  diagnose  wide 
complex  tachycardias  using  a  shell  system. 
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The  successful  implementation  of  expert  systems 
technology  in  dynamic  medical  problem  areas  can  be 
expected  to  pave  the  way  for  the  design  of  more 
sophisticated  research  protocols.  Expert  systems  will 
effectively  allow  the  researcher  to  be  continually 
present  during  the  execution  of  protocols  of  long 
duration,  and  to  modify,  within  protocol  limits,  the 
necessary  medical  interventions  in  realtime. 

Clinical  testing  of  the  prototype  system  will  begin  upon 
completion  of  the  generalized  rules.  Rules  for  blood 
gas  and  respiratory  protocols  must  be  added. 
Diagnosis-specific  rule  sets  must  also  be  appended. 
Design  of  sophisticated  trend  functions,  online  system 
implementation,  integration  of  deep  knowledge  from 
drug  models  and  knowledge  base  refinement  through 
performance  assessment,  constitute  the  major  future 
goals. 

Job  Tracking  and  Control  System  for  the  Medical 
Arts  and  Photography  Branch 

L.W.  FREEMAN    6  with:  H.A.  Fredrickson  (DCRT/ 
CSL);  P.A.  Lewis,  R.B.  Winterrowd  (DRS/MAPB). 

Besieged  by  an  ever  increasing  volume  of  files,  forms, 
and  a  need  for  information  retrieval,  the  DRS  Medical 
Arts  and  Photography  Branch  enlisted  CSL  to  develop 
a  job  tracking  and  control  system.  In  addition  to  the 
need  for  a  staged  implementation  of  job  tracking,  other 
prominent  requirements  include:  high  reliability, 
expandibility,  archiving  capability,  and  ultimately  a  local 
billing  capability.  During  late  FY85,  CSL  analyzed  the 
operational  requirements  and  designed  a  system 
involving  a  network  of  IBM  personal  computers. 

The  current  configuration  consists  of  5  PC's  for  the 
Graphics  Section,  3  PC's  for  the  Design  Section,  and  3 
PC's  for  the  Administrative  Office.  These  1 1  PC's  are 
linked  with  2  3Com  3-Servers  in  the  3Com  3Plus  Local 
Area  Network.  The  Data  Base  Management  System 
(DBMS)  currently  under  evaluation  is  dBASE  III  Plus, 
which  seems  to  be  adequate  for  Graphics  and  Design. 
There  is  some  question  as  to  whether  dBASE  will  be 
fast  enough  to  handle  the  larger  volume  of  work  that 
photography  processes. 

Implementation  of  the  first  phase,  which  includes  job 
tracking  and  control,  remote  billing,  archiving,  and 


flexible  information  reporting  and  retrieval  for  the 
Graphics  and  Design  Sections,  is  almost  complete.  In 
addition,  a  system  for  calculating  the  annual  budget  for 
the  Graphics  Section  is  about  75  percent  complete. 
This  budget  system  will  be  easily  adapted  to  the  other 
sections  and  the  Administrative  Office. 

Future  work  involves  selection  of  a  method  (dBASE  III 
Plus,  Clipper,  DBIII  Compiler,  C,  BASIC)  for 
implementing  the  Photography  Section  system  and 
proceeding  with  the  implementation.  With  some 
exceptions,  this  effort  will  be  very  similar  to  that 
required  for  the  other  sections  and  much  of  the 
software  already  written  for  the  other  sections  will  be 
easily  adaptable  to  Photography's  needs. 

Nuclear  Medicine  Computer  System 

H.  OSTROW 

with:  S.  Bacharach  (CC/NM),  D.  Carpenter  (DCRT/ 
CSL);  S.  Larson,  M.D.,  M.  Green,  M.  Feldman  (CC/ 
NM). 

CSL  has  continued  its  support  of  the  Nuclear  Medicine 
Department  by  assessing  their  changing  and  expanding 
processing  needs  and  translating  these  into  computer 
requirements  that  are  anticipated  to  grow  10-  to  30-fold 
over  the  next  few  years.  This  year  Nuclear  Medicine 
installed  two  multislice  Positron  emission  tomography 
(PET)  systems  for  a  total  of  three,  and  added  a  third 
single  photon  emission  computed  tomography  (SPECT) 
system.  Nuclear  Medicine  now  has  brought  online  two 
in-house  cyclotrons  for  generating  various  isotopes  for 
PET  systems. 

Last  year  a  Request  for  Proposals  (RFP)  for  a 
department-wide  computer  system  was  released.  This 
year  a  contract  was  negotiated  and  signed  to  provide 
data  processing  capabilities  for  both  the  routine  clinical 
activities  and  a  multitude  of  research  projects.  The 
initial  system  was  installed,  which  consisted  of  data 
acquisition  systems  (DAS's)  that  are  connected  via  a 
network  to  a  large  host  system.  The  DAS's  will  be  used 
for  acquisition  and  processing  of  routine  clinical  studies 
and  the  host  will  eventually  be  used  for  central  storage 
and  display  and  will  provide  the  computer  processing 
capabilities  needed  for  the  research  activities. 
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We  are  working  closely  with  Nuclear  Medicine  to 
develop  an  integrated  system  that  will  easily  allow 
central  storage  of  all  the  multimodality  images,  along 
with  retrieval  and  display  of  the  data  and  images  from 
any  location  in  the  department.  In  addition  to  sharing 
system  responsibility,  our  particular  involvement  is  in 
the  development  of  additional  network  capabilities  both 
for  digital  and  video  transmission  in  a  multivendor 
environment  and  for  data  base  management 
capabilities. 

Neuromagnetometer  Computer  System 

R.L  MARTINO,  Ph.D.,  LD.  NADEL,  Ph.D., 

with:  J.E.  Sullivan  (DCRT/CSL);  S.  Sato,  M.D.,  D.F. 
Rose,  M.D.,  R.J.  Porter,  M.D.,  (NINCDS/MNB);  P.D. 
Smith,  Ph.D.,  J.L.  White,  W.S.  Friauf  (DRS/BEIB). 

The  Medical  Neurology  Branch,  NINCDS,  the 
Biomedical  Engineering  and  Instrumentation  Branch, 
DRS,  and  the  Computer  Systems  Laboratory,  DCRT  are 
collaborating  on  a  research  project  to  localize 
noninvasively  epileptic  discharge  sources  within  the 
human  brain  by  using  neuromagnetic  recording  in 
conjunction  with  conventional  electroencephalogram 
(EEG)  recording. 

Many  patients  with  seizure  disorders  exhibit  low-level 
cellular  discharges  between  seizures,  indicated  by 
interictal  spikes  in  their  EEG  and 
magnetoencephalogram  (MEG)  recordings.  This  project 
involves  the  development  of  computer  techniques  for 
automating  and  enhancing  the  procedure  that  is 
presently  used  by  NINCDS  neurologists  to  determine 
the  intracranial  locations  of  the  sources  of  interictal 
spikes  in  patients  with  epilepsy. 

The  required  MEG  and  EEG  signals  are  acquired  with  a 
system  purchased  from  Biomagnetic  Technologies,  Inc. 
(BTi)  and  placed  in  operation  during  FY86.  It  includes  a 
seven-channel  SQUID  (superconducting  quantum 
interference  device)  for  measuring  the  MEG  signal  from 
seven  sites  on  the  head  simultaneously,  a  combined 
BTi  and  Hewlett-Packard  (HP)  data  acquisition  system 
for  acquiring  the  EEG  and  MEG  signals,  and  an  HP 
9000  computer  workstation  for  signal  processing  and 
graphical  display  functions. 


CSL  designed  and  built  a  32-channel  signal  selection 
and  conditioning  interface  that  was  added  to  the  data 
acquisition  system.  This  interface  provides  the 
capability  to  select  which  signals  go  to  the  analog-to- 
digital  converter  inputs,  amplify  and  add  an  offset 
voltage  to  the  signals,  and  hold  the  value  of  the  signals 
for  the  same  instant  of  time  using  sample  and  hold 
amplifiers.  A  high-resolution  graphics  terminal  was 
added  to  the  HP  workstation  to  provide  the  relevant 
display  of  results  to  the  medical  staff.  The  capability  to 
transfer  data  files  between  the  HP  computer  system 
and  IBM  personal  computers  (PC's)  was  implemented 
so  that  the  IBM  PC's  could  be  used  as  remote 
waveform  analysis  and  display  tools. 

In  the  future,  the  project  will  focus  on  the  automation  of 
the  detection  of  interictal  spikes  from  the  EEG  and 
MEG  signals  and  the  extraction  of  relevant  features 
characterizing  the  detected  waveforms.  The  information 
obtained  from  these  features  will  be  used  with  values 
extracted  from  the  raw  waveforms  to  generate  the 
graphical  displays  needed  to  determine  the  epileptic 
foci. 

DCRT  Local  Area  Network  (LAN) 

W.L  RiSSO 

with:  T.  Kuhfuss,  R.  Fico  (DCRT/CSL). 

In  order  to  develop  expertise  in  LAN  technology,  and  to 
provide  LAN  interconnection  of  some  70  IBM 
compatible  personal  computers  as  well  as  numerous 
terminals,  modems,  and  computer  systems,  CSL  has 
installed  an  extensive  Ethernet  serving  DCRT.  We 
selected  the  Ethernet  LAN  because  it  is  an  established 
standard,  supported  by  products  from  a  broad  spectrum 
of  companies.  The  network  was  designed  and  installed 
in  FY84,  and  extended  to  Building  128  in  FY85. 

This  year  the  DCRT  LAN  was  extended  to  Building  13 
via  a  broadband  link,  and  connected  to  a  separate 
Ethernet  there.  Within  Buildings  12/12A  some  25 
additional  nodes  were  added  to  the  network,  which  now 
spans  1,250  meters  and  interconnects  70  IBM  PC's 
and  eight  host  computers.  Eight  2400  baud  modems 
were  added,  providing  shared  dial  in/out  access  for 
DCRT  network  users. 
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In  collaboration  with  the  DCRT  Personal  Workstation 
Office,  we  expect  to  upgrade  the  network  software  to 
allow  internetworking  of  the  Building  12/12A  Ethernet 
with  an  Ethernet  in  Building  31  serving  DCRT  offices 
there.  This  link  will  be  via  telephone  lines,  anticipating 
the  installation  of  a  campus  broadband  network.  We 
also  expect  to  install  an  intelligent  network  monitor  to 
provide  dynamic  network  status  and  a  statistical  history 
of  network  activity. 

Audiology  ABR  Analysis  and  Interpretation  Expert 
System 

J.M.  DELEO 

with:  A.  Pikus,  A.f^.  Grimes  (CC/OD). 

A  series  of  responses  is  produced  by  the  nervous 
system  during  the  500  millisecond  interval  following  the 
presentation  of  click  or  tone  stimulus  to  the  ear. 
Responses  occuring  in  the  first  10  milliseconds  post- 
stimulus  are  referred  to  collectively  as  the  Auditory 
Brainstem  Response  (ABR),  since  they  arise  from 
brainstem  structures.  The  ABR  is  used  to  assess  the 
functional  integrity  of  these  structures,  particularly  the 
pons.  Deviation  from  the  expected,  normative  ABR 
template  could  provide  supportive  evidence  in 
diagnostic  evaluation. 

Our  objective  in  this  new  project  is  to  build  an  expert 
system  to  analyze  and  interpret  ABR  signals  produced 
by  patients  examined  in  the  NIH  Clinical  Center 
Audiology  Department.  This  involves  acquisition  of  the 
knowledge  base  needed  to  model  the  cognitive 
processes  invoked  in  the  tasks  of  significant  peak 
determination  and  diagnostic  interpretation.  To  date,  an 
adequate  knowledge  base  for  peak  determination  in 
normal  and  near-normal  ABR's  has  been  elicited  and  a 
robust  peak  detection  algorithm  has  been  written. 
Development  of  the  diagnostic  inferencing  knowledge 
base  was  started  but  has  been  temporarily  suspended 
due  to  the  departure  of  an  audiologist.  A  survey  of 
appropriate  equipment  in  which  to  install  the  developed 
expert  system  software  has  been  ongoing. 


PC's  in  the  Laboratories 

J.S.  DEL  PRIORE 

with:  J.E.  Sullivan,  R.L.  Tate,  Ph.D.  (DCRT/CSL). 

Traditionally,  CSL  has  collaborated  with,  or  provided 
support  to,  investigators  whose  research  required  the 
use  of  computers  in  laboratory  or  clinical  situations.  In 
anticipation  of  widespread  use  of  personal  computers  in 
NIH  laboratories,  this  project  was  initiated  to  support 
laboratory  applications  of  PC's. 

In  FY86,  this  support  project  has  included  advice  on 
system  configurations,  suitable  laboratory  software 
packages,  hardware  interfacing  equipment,  data 
acquisition  techniques,  and  when  appropriate,  has 
suggested  alternative,  more  suitable  approaches  to  a 
problem.  In  addition,  a  course  on  using  PC's  for 
laboratory  data  acquisition  was  offered.  It  covered 
signal  and  instrument  investigation,  analog  and  digital 
signals,  data  collection  and  storage,  and  data  analysis 
and  display. 

Anticipated  future  activity  will  continue  to  include 
consulting.  The  course  will  be  offered  semi-annually.  As 
more  laboratories  acquire  PC's  for  data  acquisition  and 
analysis,  scientists'  needs  are  expected  to  shift  from 
advice  on  system  configurations  and  data  collection 
approaches  to  assistance  with  actual  data  acquisition 
situations.  Some  of  these  activities  may  result  in  full 
laboratory  data  acquisition  or  automation  projects 
requiring  support  from  other  parts  of  CSL. 
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Veterinary  Resources  Animal  Data  System 

H.O.  OSTROW 

with:  P.B.  Burns,  T.  Ingalls,  C.T.  Hansen,  Ph.D.,  W. 
Watson,  D.V.M.  (DRS/VRB);  P.S.  Plexico  (DCRT/ 
CSL). 

This  project  involves  the  development,  under  contract, 
of  a  Veterinary  Resources  Animal  Data  System 
(VRADS)  for  the  Veterinary  Resources  Branch,  DRS. 
Important  goals  of  this  system  are  to  support  research 
objectives  in  developing  special  strains  of  animals,  to 
assist  genetic  monitoring  so  as  to  reduce  colony  loss  in 
the  event  of  genetic  contamination,  to  track  animal  care 
and  status,  and  to  automate  animal  inventory  and 
ordehng  activities.  Initially  the  system  will  focus  on 
supporting  the  functions  of  the  Small  Animal  Section, 
VRB. 

CSL  performed  a  requirements  analysis  of  VRB/SAS 
needs,  developed  a  Request  for  Proposals  for  a 
computer-based  animal  data  management  system,  and 
assisted  DRS  in  evaluating  and  negotiating  a  contract. 
The  contract  was  awarded  in  the  fourth  quarter  of 
FY83.  Since  then,  CSL  has  served  as  a  resource  to  the 
DRS  Project  Officer,  providing  management  and 
technical  consulting  as  needed.  This  role  has  become 
increasingly  important  during  FY86  as  more  and  more 
problems  with  contractor  performance  have  come  to 
light.  During  this  period  CSL  has  assisted  the  Project 
Officer  by  participating  in  site  visits  and  project  reviews 
and  in  determining  appropriate  corrective  action  by  the 
contractor  to  increase  the  likelihood  of  a  system  that 
will  satisfy  VRB  requirements. 
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V.  Adrian  Parsegian,  Ph.D.  places  DNA  sample 
in  the  path  of  an  x-ray  beam.  This  work  is  part 
of  a  project  for  the  direct  measurement  of 
physical  forces  between  macromolecules. 


Physical  Sciences  Laboratory 


George  H.  Weiss,  Ph.D.,  Chief 


The  Physical  Sciences  Laboratory  (PSL)  uses 
chemistry,  physics,  applied  mathematics  and  biophysics 
to  research  problems  that  arise  in  a  biomedical  setting. 
Part  of  the  work  consists  of  internally  generated 
research  projects,  and  the  remainder  consists  of 
collaborative  research  within  NIH  as  well  as  with 
investigators  at  universities  throughout  the  world. 

The  Laboratory  consists  of  four  members  on  the 
doctoral  level,  one  at  the  masters  level,  a  fluctuating 
number  of  visitors,  as  well  as  supporting  staff.  A 
sampling  of  current  research  indicates  the  wide  variety 
of  questions  tackled  by  members  of  the  PSL.  Some  of 
these  include:  the  measurement  and  interpretation  of 
forces  that  operate  on  a  molecular  level  in  biological 
structures;  the  application  of  small  angle  neutron 
scattering  to  probe  interactions  between 
macromolecules  in  concentrated  protein  solutions; 
development  of  relevant  theory  to  measure  the  depth 
of  penetration  of  laser  beams  into  skin;  the 
development  of  a  theory  of  optimal  preprocessing  of 
NMR  data  for  the  estimation  of  parameters;  and  the 
design  of  computer  graphical  systems  for  use  by 
biochemists.  Thus,  the  work  consists  of  a  mixture  of 
theory  and  experiment  with  the  theory  never  straying 
far  from  the  experimental  milieu. 

Many  collaborations  exist  between  members  of  the  PSL 
and  investigators  at  NIH  and  at  other  institutions  of 
higher  learning.  Examples  of  the  first  consist  of  a  joint 
project  with  BEIB  on  the  medical  use  of  laser  Doppler 
techniques;  a  collaborative  effort  with  investigators  in 
NHLBI  on  the  optimal  design  of  NMR  experiments;  a 
joint  effort  with  members  of  NIADDK  on  the  structural 
transitions  occurring  in  lipid-water  suspensions;  and  the 
development,  together  with  other  members  of  DCRT,  of 
a  molecular  graphics  system  for  use  by  chemists. 
Examples  of  collaborative  research  outside  of  NIH 
include  a  joint  study  of  mathematical  methods  for  the 
interpretation  of  crystallographic  data  together  with 
crystallographers  in  England  and  Israel;  the 
development  of  instrumentation  for  measurement  of 
electrical  properties  of  whole  cells  together  with  a 
researcher  in  Paris;  and  a  joint  project  on  reaction  rate 
theory  with  several  researchers  in  Israel. 


Applications  for  l\/ledicine,  Science 

Laser  light  scattering  has  found  many  applications  in 
medicine.  Drs.  Nossal,  Weiss,  and  Havlin  of  PSL  have 
developed  a  theory  allowing  one  to  measure  properties 
of  the  penetration  depth  of  laser  photons  in  skin.  The 
theory  has  been  verified  in  many  experiments 
performed  by  Dr.  R.  Bonner  in  BEIB.  Such  a  theory  is 
needed  to  facilitate  the  use  of  lasers  for  both 
diagnostic  and  therapeutic  purposes,  because  it  allows 
one  to  monitor  the  effects  of  the  laser  beam  from 
external  measurements. 

Many  experimenters  have  studied  the  interaction  of 
macromolecules  in  dilute  solution,  because  the 
interpretation  of  data  from  such  experiments  is 
relatively  straightforward.  Dr.  Nossal,  in  collaboration 
with  researchers  at  the  National  Bureau  of  Standards, 
has  initiated  experiments  that  use  small  angle  neutron 
scattering  to  measure  interaction  effects  for 
macromolecules  in  concentrated  solutions.  A  theory 
was  developed  to  translate  data  into  chemically 
relevant  parameters,  and  samples  of  bovine  serum 
albumin  were  probed  using  this  technique  to  determine 
the  applicability  of  the  theory  with  excellent  results. 

Dr.  Zimmerberg,  together  with  collaborators  both  in  this 
country  and  abroad,  has  developed  instrumentation  to 
make  simultaneous  measurements  of  physiological  and 
anatomic  properties  of  living  cells,  while  controlling  the 
internal  milieu.  Preliminary  experiments  have  been 
carried  out  using  this  instrumentation  on  mast  cells, 
which  show  large  capacitance  changes  at  the  instant  of 
secretion. 

Dr.  Weiss,  together  with  Dr.  Ferretti  of  NHLBI  and  Dr. 
Byrd  of  the  Center  for  Drugs  and  Biologies,  has 
developed  a  theory  of  accuracy  and  precision  in  the 
measurement  of  NMR  parameters  when  apodization  is 
used.  The  theory  will  allow  the  experimenter  to  choose 
the  most  useful  apodization  function  in  maximizing  the 
obtainable  precision  of  such  measurements.  These 
measurements  are  of  critical  importance  in  the 
interpretation  of  two-dimensional  Fourier  Transform 
experiments. 


27 


Dr.  Parsegian  was  an  invited  speaker  at  a  number  of 
meetings  on  aspects  of  biophysical  research.  These 
include  a  meeting  on  anhydrous  biology  in  Bellagio, 
Italy;  a  conference  on  the  biophysics  of  cell  surfaces  in 
Heringsdorf,  E.  Germany;  the  Faraday  Discussions  on 
lipid  assembly  in  Loughboro,  England;  and  the 
Biorheology  Congress  in  Vancouver.  Dr.  Weiss  has 
given  invited  talks  at  the  International  Union  for  Pure 
and  Applied  Physics  meeting  on  statistical  mechanics  in 
Boston,  and  the  American  Statistical  Association 
meeting  in  Chicago.  Dr.  Parsegian  has  been  appointed 
to  the  editorial  board  of  Biorheology  and  Dr.  Weiss  has 
been  appointed  to  the  editorial  board  of  Chemometrics 
and  Intelligent  Laboratory  Systems. 

Longer-term  Research 

All  of  the  research  mentioned  so  far  represents  the 
beginnings  of  longer-term  projects.  The  projects 
involving  instrumentation  have  so  far  focused  on 
development  of  techniques  and  overcoming  design 
problems.  All  of  these  projects  represent  a  first  phase. 
The  second  phase  involves  implementation  of  the 
systems  with  application  to  biological  systems,  which 
are  significant  in  a  medical  context.  As  an  example, 
small  angle  neutron  scattering  has  been  used  to  detect 
protein  aggregates  in  deoxygenated  sickle  red  blood 
cells.  Further  studies  of  this  system  will  be  carried  out 
using  facilities  at  the  National  Bureau  of  Standards. 

Several  fruitful  collaborations  have  been  developed  in 
the  application  of  dynamic  light  scattering  techniques  to 
chemical  systems  between  Dr.  Nossal  and  other 
scientists  at  NIH.  Together  with  Dr.  Gershfeld  of 
NIADDK  these  optical  methods  will  be  used  to  measure 
further  examples  of  structural  transition  that  occur  in 
lipid-water  suspensions.  They  will  also  be  used  in  a 
joint  investigation  with  Drs.  Ehrenstein  and  Russel  of 
NINCDS  on  the  release  of  peptides  from 
neurosecretory  vesicles. 

We  foresee  further  work  on  the  interaction  between 
apodization  and  precision  in  the  estimation  of 
parameters  derived  from  NMR  measurements. 
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Research  Projects 

Molecular  Forces  in  Cellular  Assembly 

V.  ADRIAN  PARSEGIAN,  Ph.D. 
with:  E.  Barouch,  Ph.D.  (Clarkson  Univ.,  NY);  E.  A. 
Evans,  Ph.D.  (U.  British  Columbia,  Canada);  S. 
Gruner,  Ph.D.  (Princeton  Univ.,  NJ);  A.  L.  Harris, 
Ph.D.  (DCRT/PSL,  J.  Hopkins  Univ.);  R.  P.  RancJ, 
Ph.D.  (Brock  Univ.,  Canada);  D.  Rau,  Ph.D. 
(NIADDK);  J.  Zimmerberg,  Ph.D.  (DCRT/PSL). 

One  usually  thinks  of  cell  membrane  lipids  in  the  form 
of  the  lamellar  sheets  in  which  they  are  orginally  found. 
It  appears  from  our  recent  work  that  the  addition  of 
relatively  small  amounts  of  non-polar  hydrocarbons  can 
create  non-lamellar  arrangements  similar  to  those  that 
occur  during  such  membrane  fusion  processes  as 
cellular  secretion.  We  have  determined  the  chemical 
potential  of  phospholipids  in  the  inverted  hexagonal 
structure  finding  that  the  lipid  hydrocarbon  chains  pack 
to  fill  space  with  negligible  strain.  Measuring  the  work 
of  bending  lipid  layers  we  have  found  that  their  bending 
elasticity  modulus  is  essentially  the  same  for  planar 


29 


structures  as  for  layers  with  small  spontaneous  radii  of 
curvature. 

In  these  lipid  systems  we  find  that  the  work  of  bringing 
bodies  together  is  the  hydration  force  of  removing 
structured  water  solvent  from  their  surfaces.  We  have 
been  able  to  modify  forces  between  DNA 
macromolecules  by  altering  the  entropy  of  water  in  the 
bathing  solution.  To  do  this  we  have  used  different 
anionic  solutes--  chaotropic  perchlorate,  chloride,  and 
order-forming  sulphate-to  change  the  entropy  of  the 
bathing  medium.  We  have  found  that  relatively  small 
changes  in  the  ionic  composition  of  the  bathing  solution 
change  the  properties  of  water  solvent  enough  to 
control  molecular  assembly.  These  experimental 
findings  are  tightly  coupled  to  theoretical  analyses  to 
formulate  and  to  compute  interactions.  We  have 
evaluated  the  accuracy  of  the  well-known  Derjagin 
approximation  for  converting  the  interaction  between 
curved  surfaces  into  that  between  planar  surfaces  of 
the  same  material. 

Consulting  Services 

GEORGE  H.  WEISS,  Ph.D. 
with:  J.  E.  Kiefer  (DCRT/PSL);  R.  A.  Brooks,  Ph.D. 
(NINGDS). 

We  have  developed  a  theory  that  allows  one  to 
estimate  measures  of  precision  for  rate  constants 
found  from  PET  scan  measurements.  The  theory  also 
allows  one  to  design  optimal  experiments  for  such 
estimates. 

Instrumental  Analysis 

GEORGE  H.  WEISS,  Ph.D. 
with:  V.  Bloomfield,  Ph.D.  (Univ.  of  Minnesota);  A. 
Byrd,  Ph.D.  (NIDR);  M.  Dishon,  Ph.D.  (Weizmann 
Institute);  J.  A.  Ferretti,  Ph.D.  (NHLBI);  J.  E.  Kiefer 
(DCRT/PSL);  U.  Shmueli,  Ph.D.  (Tel-Aviv  Univ., 
Israel). 

This  project  includes  a  number  of  different 
investigations.  We  have  initiated  a  project  together  with 
Dr.  Ferretti  (NHLBI)  on  the  choice  of  optimal 
apodization  functions  for  the  measurement  of  areas 
and  volumes  in  Fourier  transform  NMR.  Apodization 
functions  are  used  to  preprocess  data  before  analyzing 

30 


their  physical  content.  We  have  found  that  Gaussian 
apodization  functions  leads  to  a  considerable  increase 
in  the  precision  of  area  measurements  under  curves 
generated  in  one-dimensional  NMR.  This  agrees  with 
earlier  observations  for  which  no  theory  has  been 
available.  Together  with  Dr.  Ferretti  we  have  completed 
an  invited  review  article  on  optimal  methods  for  the 
measurement  of  spin-lattice  relaxation  times  in  NMR. 

In  a  joint  project  with  Professor  Shmueli  of  Tel-Aviv 
University  we  have  further  developed  the  theory  of 
exact  representations  of  probability  densities  that  are 
used  in  crystallography.  We  have  calculated  a  number 
of  such  densities  useful  in  the  application  of  intensity 
statistics,  and  are  presently  working  on  representations 
of  the  densities  of  phase  invariants  used  in  direct 
methods  of  phase  determination.  Progress  on  this 
problem  is  slow  because  of  the  complicated 
calculations  that  are  required. 

We  have,  together  with  Professor  Bloomfield,  a  visiting 
FIG  Fellow,  initiated  a  study  of  the  effects  of  pore  size 
distribution  relative  to  the  size  of  macromolecules  in  gel 
electrophoresis.  This  study  is  aimed  at  the 
determination  of  qualitative  effects  in  gel 
electrophoresis,  and  involves  a  combination  of 
simulation  and  exact  methods  of  solution. 

Studies  in  Mathematics  and  Statistics 

GEORGE  H.  WEISS,  Ph.D. 
with:  E.  A.  diMarzio,  Ph.D.  (National  Bureau  of 
Standards);  R.  J.  Gaylord,  Ph.D.  (Univ.  of  Illinois);  S. 
Havlin,  Ph.D.  (Bar-llan  Univ.,  Israel);  J.  E.  Kiefer 
(DCRT/PSL);  A.  Szabo,  Ph.D.  (NIADDK). 

We  have  continued  work  on  projects  related  to  the 
theory  of  reaction  rates  for  chemical  reactions.  Present 
projects  include  the  study  of  statistical  properties  of  the 
displacement  of  diffusing  particles  in  a  field  of  static 
traps,  and  the  theory  of  survival  times  of  particles  in  a 
field  of  static  traps  subjected  to  time-varying  forces.  A 
second  project  relates  to  the  microscopic  kinetics  of 
entangled  polymers.  Together  with  Dr.  Szabo  we  are 
writing  a  review  of  first  passage  time  problems  in 
chemical  physics. 


studies  on  the  Effect  of  Solvent  Around  Biological 
Macromolecules 

B.  LEE,  Ph.D. 
with:  D.  Lipman,  Ph.D.  (NIADDK);  R.  Pastor,  Ph.D. 
(FDA). 

Ever  since  Dr.  C.  Anfinsen's  pioneering  work,  it  has 
been  the  fondest  hope  of  many  protein  physical 
chemists  to  be  able  to  predict  the  three-dimensional 
structure  of  a  globular  protein  from  its  amino  acid 
sequence.  One  of  the  major  properties  of  the  amino 
acids  that  are  used  towards  this  goal  is  their 
hydrophobicity.  However,  the  extent  to  which  the 
hydrophobicity  properties  of  amino  acid  residues  can 
aid  in  predicting  the  structure  has  not  been 
quantitatively  measured.  In  the  past  year,  Dr.  D.  Lipman 
of  the  Arthritis  Institute,  Dr.  R.  Pastor  of  the  FDA  and  I 
made  a  general  study  of  the  relationship  between  the 
hydrophobicity  pattern  and  an  important  structural 
property--the  accessibility  of  individual  amino  acid 
residues.  Using  crystal  structures  and  the  native  and 
randomly  shuffled  sequence  data  sets,  we  found  that 
we  could  indeed  quantitatively  measure  the  power  of 
the  hydrophobicity  pattern  in  predicting  the  accessibility 
pattern  of  globular  proteins.  We  have  found, 
unfortunately,  that  there  is  a  severe  limitation  in  the 
amount  of  structural  information  one  can  extract  from 
the  hydrophobicity  pattern  represented  by  the  native 
sequence  data,  implying  that  even  rudimentary 
structure  prediction  must  include  considerations  other 
than  hydrophobicity  alone. 

Development  of  Apollo  Computer  System  for 
Modeling  Macromolecules 

B.  LEE,  Ph.D. 
with:  B.  Brooks,  Ph.D.,  R.  Feldmann,  Ph.D.  (DCRT/ 
OD);  R.  Pastor,  Ph.D.  (FDA). 

A  large  part  of  the  past  year  was  spent  learning  the 
UNIX  operating  system,  the  C  language,  and  the  Silicon 
Graphics  IRIS  workstation.  I  have  now  developed  a 
molecular  graphics  system  on  the  IRIS  in  C.  The 
system  is  particularly  suited  for  a  realtime  manipulation 
of  macromolecules.  It  is  menu-driven  so  that  even  an 
occasional  novice  user  can  start  using  the  system 
without  prior  preparation.  By  September  1986,  we  hope 


to  link  this  graphics  package  with  the  energy 
minimization-molecular  dynamics  program  that  Dr.  B. 
Brooks  is  developing  on  the  STAR100.  Once  this 
linkage  is  completed,  we  will  have  one  of  the  world's 
most  powerful  tools  for  modeling  biological 
macromolecules. 

Biophysical  Analysis 

RALPH  J.  NOSSAL,  Ph.  D. 
with:  J.  Hofrichter,  Ph.D.  (NIADDK/LCP);  G.  H. 
Weiss,  Ph.D.  (DCRT/PSL);  B.  Trus,  Ph.D.  (DCRT/ 
GSL);  S.  Havlin,  Ph.D.  (Bar-llan  Univ.,  Israel);  S.  H. 
Chen,  Ph.D.  (Dept  Nucl.  Engr.,  MIT);  C.  Glinka,  Ph.D. 
(Reactor  Div.,  NBS);  A.  Bunde,  Ph.D.,  H.  E.  Stanley, 
Ph.D.  (Physics  Dept.,  Boston  University). 

We  have  further  developed  a  scheme  utilizing  small 
angle  neutron  scattering  (SANS)  to  probe  interactions 
between  macromolecules  in  highly  concentrated  protein 
solutions.  Using  this  technique  we  have  systematically 
studied  properties  of  bovine  serum  albumin  (BSA) 
samples  to  test  the  theoretical  analysis  that  is  used  to 
extract  molecular  size  and  charge  from  experimental 
data.  Studies  also  were  performed  on  hemoglobin  (Mb) 
solutions,  the  results  of  which  were  employed  to  devise 
techniques  for  examining  protein  interactions  within 
intact  erythrocytes  and  other  biological  vesicles.  The 
contrast  match  point  for  vesicle  membranes  has  been 
determined  and  detection  of  protein  aggregates  in 
deoxygenated  sickle  red  blood  cells  was  demonstrated. 
Several  investigations  based  on  this  methodology  now 
are  in  progress. 

We  have  undertaken  investigations  into  the  properties 
of  polymer  networks  and  related  amorphous  structures. 
For  this  purpose  we  have  developed  mathematical 
models  to  describe  the  formation  of  cytoskeletal 
networks.  These  allowed  us  to  investigate  complex 
relationships  between  nucleation.  Polymerization, 
crosslinking,  chain  termination  and  chain  scission 
procedures  were  developed  for  obtaining  elasticity 
contours  (e.g.,  dependences  of  shear  modulus  on  Ca 
concentration),  which  are  needed  for  theories  of  cell 
movement.  Quantitative  gelation  assays  for  assessing 
the  activity  or  cytoskeletal  binding  proteins  also  were 
analyzed. 
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Correlation  Function  Spectroscopy/Laser  Light 
Scattering 

RALPH  J.  NOSSAL,  Ph.D. 
with:  R.  Bonner,  Ph.D.  (DRS/BEIB);  G.  Ehrenstein, 
Ph.D.  (NINCDS/LB);  N.  Gershfeld  Ph.D.,  (NIADDK/ 
LBP);  S.  Havlin,  Ph.D.  (Bar-Man  Univ.,  Israel);  J. 
Russell,  Ph.D.  (NICHHD/LNN);  G.  W.  Weiss,  Ph.D. 
(DCRT/PSL). 

In  many  in  vivo  clinical  and  research  uses  of  light, 
incident  radiation  is  applied  to  the  interface  between  a 
turbid  tissue  and  a  transparent  medium.  Light  that 
diffuses  back  to  this  interface  and  into  the  external 
transparent  medium  provides  a  noninvasive  means  to 
examine  the  parameters  of  photon  diffusion  within  the 
tissue.  Laser  Doppler  blood  flow  monitors,  in  particular, 
work  on  this  principle.  We  have  developed  an  analytical 
theory  that  enables  calibration  of  such  instruments  from 
measurements  of  reflected  light  on  the  tissue  surface. 
The  theory  relates  such  quantities  as  surface  emission 
profile,  sampling  depth,  and  expected  path  length  of 
migrating  photons,  to  the  scattering  and  absorption 
parameters  of  a  tissue.  The  theoretically  predicted 
wavelength  dependence  of  those  quantities  has  been 
verified  experimentally. 

Also,  dynamic  light  scattering  studies  have  been 
performed  in  collaboration  with  Dr.  N.  Gershfeld 
(NIADDK/LBP).  The  major  emphasis  of  this 
investigation  has  been  on  the  structural  transitions  that 
occur  in  lipid-water  suspensions.  The  movement  of 
polystyrene  beads  has  been  used  to  probe  the 
structure  of  the  suspensions.  Transformations  have 
been  seen  in  bulk  dimyristoylphosphatidylglycerol 
(DMPG)  water  systems  at  the  same  temperatures 
where  discontinuities  in  surface  pressure  are  discerned 
in  film  balance  studies.  Below  the  transition 
temperatures  the  dispersed  lipid  seems  to  form  a  jelly- 
like slurry,  whereas  above  those  temperatures  the 
suspensions  contain  lipid  vesicles.  Dr.  Gershfeld  has 
performed  surface  film  studies  that  indicate  similar 
transformations  may  occur  in  the  growth  of  biological 
cells.  Other  dynamic  light  scattering  studies  have  been 
initiated.  A  particularly  promising  collaboration  (with  G. 
Ehrenstein  and  J.  Russell)  concerns  the  release  of 
peptides  from  neurosecretory  vesicles. 


■Membrane  Transport 

JOSHUA  J.  ZlfVlMERBERG,  M.D.,  Ph.D. 

with:  F.  Bezanilla,  Ph.D.  (UCLA,  CA);  A.  Harris,  Ph.D., 
V.  A.  Parsegian,  Ph.D.  (DCRT/PSL);  A.  Walter,  Ph.D. 
(NCI/LTB). 

To  measure  the  change  in  internal  volume  of  channels, 
we  have  been  subjecting  perfused  preparations  to 
positive  and  negative  osmotic  stress.  The  squid  axon  K 
channel  volume  change  inferred  from  hypertonic  stress 
has  an  upper  bound  of  about  1,300  cubic  angstroms. 
The  mitochondrial  voltage-dependent  anion  channel 
(VDAC)  reconstituted  into  planar  lipid  bilayers  shows  a 
volume  change  of  20  to  40  thousand  cubic  angstroms. 
These  numbers  are  large  if  one  expects  a  cork  or 
turnstile  mechanism,  but  are  quite  reasonable  if  one 
imagines  a  rearrangement  involving  the  entire  ionic 
path. 

The  gap  junction  is  the  locus  of  direct  transfer  of  ions 
and  small  molecules  from  ceil  to  cell.  We  are 
attempting  the  incorporation  of  the  gap  junction 
channel  into  an  artificial  membrane  system.  Aliquots  of 
the  shifted  vesicle  fractions  were  added  to  a  bilayer 
chamber  under  osmotic  conditions  known  to  promote 
fusion  with  a  planar  bilayer.  At  least  three  different 
types  of  channels  were  observed.  We  are  presently 
undertaking  steps  to  fractionate  the  channels  further  in 
order  to  isolate  and  identify  the  junctional  channel,  and 
to  measure  volume  changes. 

Membrane  Fusion 

JOSHUA  J.  ZIMMERBERG,  M.D.,  Ph.D. 

with:  J.  Liu,  Ph.D.  (Harvard  College);  V.  A.  Parsegian, 
Ph.D.  (DCRT/PSL);  R.  P.  Rand,  Ph.D.  (Brock  Univ., 
Canada);  B.  Trus,  Ph.D.  (DCRT/CSL);  M.  Whitaker, 
Ph.D.  (Univ.  College  London,  England). 

Submembrane  granular  fusion  to  cell  membranes 
appears  to  be  driven  by  granular  osmotic  pressure, 
leading  to  vesicular  swelling  and  membrane  merger  at 
the  contact  between  granular  vesicle  and  cell 
membrane.  We  have  performed  experiments  to  learn 
how  this  swelling  is  accomplished.  Compromising  the 
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integrity  of  the  granule  membrane  to  the  extent  of 
allowing  the  passage  of  small  molecules  does  not 
affect  fusion.  Exocytosis  proceeds  without  ions. 
Polymers  prevent  exocytosis  by  preventing  the  disposal 
of  the  granule  contents  once  fusion  has  occurred.  It 
seems  that  calcium,  in  triggering  exocytosis,  triggers 
some  alteration  in  the  state  of  the  internal  granule 
phase  to  increase  the  affinity  of  this  phase  for  water. 

Cell  Membrane  Studies 

JOSHUA  J.  ZIMMERBERG,  M.D.,  Ph.D. 
with:  M.  Brodwick,  Ph.D.  (Univ.  of  Texas);  F.  S. 
Cohen,  Ph.D.  (Rush  Medical  College,  IL);  M.  Curran 
(Univ.  of  Texas);  A.  Marty,  Ph.D.  (Ecole  Normale 
Superleure,  France). 

Often  responses  of  cells  studied  with  the  tight-seal 
whole-cell  recording  technique  differ  from  those  of 
intact  cells  and  change  with  time.  We  have  developed 
an  instrumental  array  capable  of  simultaneous 
physiologic  and  anatomic  realtime  measurements  of 
living  cells  with  control  of  the  internal  millieu,  first  using 
it  to  measure  the  capacitance  of  secretory  cells.  We 
have  devised  a  method  for  purification  of  mast  cells. 
Large  capacitance  changes  are  seen  at  the  instant  of 
secretion  in  mast  cells,  consistent  with  the  calculated 
area  of  the  secretory  granule. 


We  also  applied  the  cell  activating  compound 
acetylcholine  to  a  variety  of  rat  lacrymal  gland  cells  to 
measure  the  liberation  of  intracellular  calcium.  We 
conclude  that  there  is  a  loss  of  a  diffusible  factor  that 
acts  after  muscarinic  receptor  binding  and  before 
polyphosphoinositol  release.  Techniques  are  currently 
being  developed  to  prevent  the  loss  of  such  factors. 

Computerized  Typesetting  of  Scientific  Papers 

N.  CRAWFORD 
with:  M.  McNeel,  V.  A.  Parsegian,  Ph.D.  (DCRT/PSL); 
Science  Press;  Rockefeller  University  Press; 
Biophysical  Society;  Biophysical  Discussions. 

The  emphasis  of  this  year's  activities  has  been  on 
improved  efficiency  in  code  translation  on  the  IBM  PC- 
AT  system.  With  this  development,  we  will  realize  the 
use  of  personal  computers  as  a  central  link  between 
text  generation  on  a  variety  of  word  processing 
systems  and  composition  on  large  professional 
typesetting  systems. 

A  growing  feature  of  this  transfer  process  is  reliance  on 
telephone  transfer  rather  than  physical  transfer  of 
magnetic  disks  or  tapes. 
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Richard  I.  Shrager  introduces  PC-MATLAB,  a 
mathematical  language  for  personal  computers. 


Laboratory  of  Applied  Studies 


John  E.  Fletcher,  Acting  Chief 


The  Laboratory  of  Applied  Studies  (LAS)  is  a 
multidisciplinary  laboratory  whose  staff  includes 
physicians,  mathematicians,  engineers,  and  computer 
scientists.  LAS  operates  in  a  task-oriented  mode  rather 
than  in  areas  of  separate  disciplines.  The  Laboratory's 
approach  to  research  problems  is  to  examine  the 
underlying  scientific  principles,  to  identify  the 
appropriate  mathematical  and  engineering  concepts, 
and  to  utilize  computing  systems  to  carry  out  the 
research  objectives.  Many  of  the  projects  in  this 
laboratory  are  collaborative  efforts  with  bench  scientists 
or  clinical  investigators  at  NIH  or  at  other  research 
centers. 

The  scope  of  our  investigations  ranges  from  direct 
involvement  in  clinical  and  laboratory  activities,  through 
our  medical  staff  fellowship  program,  to  the  abstract 
development  of  mathematical  methods  and  algorithms 
essential  to  computer  modeling.  The  resulting  software 
is  then  made  available  as  a  general  research  tool. 
These  activities  are  carried  out  administratively  by  two 
sections,  the  Medical  Applications  Section,  whose 
staff  includes  physician-scientists,  electronics 
engineers,  and  computer  systems  analysts;  and  the 
Applied  Mathematics  Section,  whose  staff  includes 
specialists  in  applied  mathematics,  computer  science, 
and  computer  modeling. 

Math,  Data  Analysis 

FY86,  as  in  FY85,  saw  a  continued  reduction  in 
personnel  and  funding.  As  a  result,  LAS  was  forced  to 
reduce  the  number  of  active  collaborations  and  to  limit 
the  scope  of  others.  In  spite  of  these  limitations 
progress  was  made  in  several  important  areas. 

The  applied  mathematics  activities  were  particularly 
active  in  FY85.  Efforts  were  extended  in  new  concepts 
in  digital  filtering,  root-finding,  floating-point  standards, 
and  singular  value  decomposition.  These  activities  have 
resulted  in  several  routines  for  data  analysis  and 
improvements  in  older  methodologies.  A  new  line 
search  algorithm  for  optimization  was  developed  and 
tested.  Test  results  have  been  described  in  a 
manuscript  that  is  being  submitted  for  publication. 

In  FY86,  the  numerical  methods  activities  were  involved 
with  the  new  IBM  3090  Vector  Facility  evaluation  and 


testing.  New  and  existing  software  for  numerical 
solution  of  partial  differential  equations  and  for 
boundary  value  problems  in  ordinary  differential 
equations  were  tested  on  the  Vector  Facility.  Some 
other  mathematical  models  of  microcirculatory  function 
were  also  tested  as  typical  job  stream  cases.  The  gains 
from  vectorization  were  found  desirable,  but  not  as 
dramatic  as  in  other  applications.  The  IBM  PC 
mathematical  software  MATLAB  was  upgraded  during 
the  year,  and  is  being  carefully  evaluated  for  its 
usefulness  in  various  laboratory  applications,  including 
curve-fitting,  data  manipulation,  mathematical  modeling, 
and  singular  value  decomposition. 

Automation  of  a  system  for  continuous  evaluation  of 
neurologic  function  in  critically  ill  patients  has  been 
completed.  Programmed  stimulation  and  analysis  now 
is  carried  out  for  automatically  sequenced  assessment 
of  the  visual,  auditory,  and  somatosensory  systems. 
Normal  volunteers  have  been  studied  to  validate 
system  performance  and  to  determine  normal  ranges. 

The  ECG  analysis  software,  which  was  adapted  for 
rodent  ECG  analysis  in  FY85,  has  been  applied  to 
rodent  models  of  Chagas'  disease.  In  collaboration  with 
NIAID,  a  manuscript  has  been  submitted  that  details 
the  findings  to  date. 

Using  data  provided  by  the  Nuclear  Medicine 
Department,  CC,  LAS  analyzed  a  large  number  of 
parameters  of  radionuclide  ventriculography  to 
determine  those  that  have  the  most  power  to  classify 
normal,  regionally  abnormal,  and  diffusely  abnormal 
cardiac  function  in  a  test  population.  A  program 
developed  by  A.  Albert,  a  former  visiting  LAS  scientist, 
was  used  to  perform  logistic  discriminant  analysis  of 
the  data,  to  determine  an  optimal  combination  of 
parameters  and  the  resultant  classification.  A  paper 
describing  these  findings  has  been  accepted  for 
publication. 

In  FY86  the  LAS  PC  activities  were  extended  to  the 
Local  Area  Network  (LAN)  by  establishing  an  LAS  PC- 
XT  as  a  node.  New  software  was  acquired  to  enable 
file  conversion  among  the  various  word  processors, 
and  enhancements  were  made  for  data  analysis  in  data 
base  systems.  The  IBM  PC-AT  for  graphics  and 
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imaging  was  installed  and  connected  to  the  DCRT 
Ethernet  (LAN).  Work  continues  on  optimizing  the 
complimentary  roles  of  the  IBM  mainframe-PC 
relationship  for  various  data  analysis  systems. 

The  LAS  DeAnza  image  processing  system  is  being 
used  for  a  wide  range  of  image  processing  and 
algorithm  development.  It  serves  as  a  standard  for 
evaluating  personal  computer  image  processing 
systems.  Recent  hardware  and  software  developments 
have  made  an  IBM  PC-AT-based  image  processing 
system  feasible.  LAS,  with  the  Department  of 
Neurosurgery  at  Children's  Hospital,  has  planned  such 
a  system  to  serve  a  collaborative  study  of  spinal  injury 
in  animal  models. 

The  NIH-wide  Image  Processing  Group,  led  by  LAS  and 
CSL  personnel,  revised  the  publication  Image 
Processing,  which  provides  a  directory  of  the  wide 
range  of  image  processing  activities  at  NIH.  They  also 
brought  several  guest  speakers  to  NIH  to  give  seminars 
on  current  topics  in  this  important  field. 

During  FY86  LAS  staff  members  participated  in  various 
teaching,  consulting,  or  advisory  activities.  M.  Horton 
continues  to  serve  as  an  advisor  to  the  DCRT  Personal 
Workstation  Office  (PWO)  and  as  a  PWO  source 
person  for  dBASE  III. 

M.  Douglas  was  cited  with  an  NIH  Merit  Award  for  her 
contributions  to  the  Nuclear  Medicine  and  other  NIH 
image  processing  developments.  She  continues  to 
serve  as  an  expert  consultant  in  this  area. 

R.  Shrager  continued  to  serve  as  consultant  to  NIH 
biochemists  in  areas  of  data  analysis.  He  was 
particularly  active  in  developing  improved  analyses  of 
potentiometric  data,  and  in  exploring  mathematical 
software  for  use  on  laboratory  computers.  He  was  a 
lecturer  at  DCRT,  at  Georgetown  University  and  at  the 
National  SIAM  Meeting  in  Boston. 

J.  Fletcher  continued  to  serve  as  Chairman  of  the 
Mathematics  and  Computer  Science  Department  of  the 
Foundation  for  Advanced  Education  in  the  Sciences, 
and  was  active  as  a  consultant  on  mathematical 
methods  and  software  for  partial  differential  equations. 
He  was  also  an  invited  lecturer  at  various  government 
and  university  sites. 


J.  Bailey  continued  as  a  consultant  on  Common 
Standards  for  Quantitative  Electrocardiography,  a 
program  in  medicine  and  public  health  sponsored  by 
the  European  Economic  Community,  and  also  as  a 
member  of  the  American  Heart  Association  Committee 
on  Electrocardiography  and  Cardiac  Electrophysiology. 
He  is  cochairman  of  the  AHA  Subcommittee  on 
Computers  and  Electrocardiography. 

New  Systems,  Imaging 
Present  Challenges 

Systems  capable  of  delivering  ever  increasing  amounts 
of  image  data  are  continually  being  added  to  the 
Nuclear  Medicine  Department.  Therefore,  the 
development  of  fast  interactive  algorithms  for  the 
analysis  of  this  data  is  a  priority  task,  as  is  the  related 
problem  of  multimodality  registration. 

It  is  expected  that  the  necessary  hardware  for 
satisfactory  image  processing  on  PC's  will  become 
available  during  the  next  year.  This  will  lead  to  greatly 
increased  use  of  PC's  for  a  number  of  imaging 
applications.  The  development  of  data  analysis 
systems,  utilizing  both  the  mainframe  and  the  PC  with 
the  LAN  as  a  communicating  mechanism,  has  begun 
and  will  be  carried  forward  during  the  coming  year.  The 
use  of  the  PC  with  appropriate  mathematical  analysis 
software  will  be  promoted  as  an  alternative  to  older 
mainframe  software,  which  is  becoming  obsolete.  In 
addition,  newly  developed  hardware  and  software  will 
be  acquired  subject  to  funding  constraints  with  the 
objective  of  making  the  PC  a  more  useful  data  analysis 
tool  in  the  laboratory  environment. 

The  applied  mathematics  function  will  remain  active  in 
areas  of  laboratory  computer  applications,  digital 
filtering,  root-finding,  mathematical  modeling,  and 
singular  value  decomposition.  A  curve-fitter  has  been 
written  in  the  PC-MATLAB  language  for  use  in 
laboratory  applications.  Its  performance  will  be  tested  in 
FY87. 

The  numerical  analysis  activity  will  consider  new 
computing  initiatives  in  biology  that  require  high-speed 
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vector  processing  and  will  seek  user  friendly  software 
for  differential  equation  solution  on  laboratory  PC's. 

The  neurologic  monitoring  system  will  be  used  in  a 
canine  model  of  septic  shock  in  early  FY87.  Those 
parameters  that  are  found  to  best  correlate  with 
pathophysiology  will  be  used  for  the  clinical 
implementation  of  the  system  in  the  ICU. 

The  MAC-16  laboratory  computer  system,  which  was 
acquired  15  years  ago,  has  finally  ceased  to  function 
and  replacement  parts  for  it  are  no  longer  available.  Its 
replacement  with  an  LSI-11 -based  system  will  be 
completed  in  this  fiscal  year. 

The  optimal  minimum  parameter  set,  which  resulted 
from  logistic  discriminant  analysis  of  the  Nuclear 
Medicine  test  population,  should  be  tested  on  a  new 
larger  population.  Acquisition  of  this  population  is 
proposed  over  the  next  few  years  if  resources  permit. 

Publications  and  Presentations 
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Research  Projects 


Computer-Based  Monitoring  of  the  CNS  in  Critically 
III  Patients 

R.C.  BURGESS 

with:  E.G.  Jacobs,  W.D.  Hoffman  (DCRT/LAS);  GG/ 
Gritical  Gare  Medicine. 

Evaluation  of  the  integrity  and  function  of  the  central 
nervous  system  in  critically  ill  patients  who  are 
comatose  or  who  have  some  alteration  of  mental  status 
currently  cannot  be  done  in  an  ongoing  fashion.  The 
purpose  of  this  project  is  to  develop  and  clinically  test  a 
computer-based  system  for  acquisition,  analysis,  and 
display  of  scalp  recorded  neuroelectric  signals 
(electroencephalogram  and  evoked  potentials).  This 
tool  will  be  used  to  investigate  the  degree  of 
dysfunction  in  neurologically  impaired  patients,  to 
correlate  the  indices  developed  with  other  measures  of 
cerebral  function,  and  to  evaluate  the  effectiveness  of 
various  therapeutic  interventions. 

Within  the  past  year,  automation  of  the  entire  process 
of  patient  stimulation,  data  acquisition,  analysis,  display, 
and  archiving  of  results  has  been  completed.  The 
system  automatically  sequences  from  one  stimulus 
modality  to  the  next  while  simultaneously  adjusting 
preamplifier/filter  parameters  and  saving  the  results  for 
trend  analysis.  Programs  for  digital  filtering,  frequency 
domain  analysis,  and  color  displays  for  highlighting 
important  trends  have  been  implemented.  Normal 
volunteers  have  been  studied  using  this  system  to 
determine  normal  ranges. 

During  the  next  few  months  the  GNS  monitoring  system 
will  be  tested  on  dogs  in  conjunction  with  studies  of 
septic  shock  by  the  Department  of  Gritical  Gare 
Medicine.  The  results  of  the  canine  experiments  will 
identify  those  parameters  that  are  the  most  sensitive 
indicators  of  GNS  function.  These  indicators  will  be 
combined  into  a  GNS  profile  for  further  testing  and 
validation  on  IGU  patients. 

Computer  Systems  for  Nuclear  Medicine 

M.A.  DOUGLAS 

with:  J.J.  Bailey  (DGRT/LAS);  GG/Nuclear  Medicine; 
NHLBI/GB. 


This  project  involves  computer-based  mathematical 
analysis,  pattern  recognition,  and  image  processing  in 
support  of  diagnostic  activities  in  the  Nuclear  Medicine 
Department  of  the  Glinical  Genter  and  collaborating 
Institutes.  Diverse  applications  include:  computerized 
ECG-gated  radionuclide  ventriculography,  myocardial 
perfusion  scintigraphy,  tagged  monoclonal  antibody 
studies,  brain  anatomy  studies  and  pulmonary 
ventilation-perfusion  relationships.  Technical 
developments  include:  evaluation  of  the  use  of 
personal  computers  in  nuclear  medicine  imaging;  the 
specification  and  development  of  a  new  general 
purpose  image  processing  facility  for  the  Nuclear 
Medicine  Department;  and  the  development  of  methods 
to  facilitate  automated  multimodality  image  registration 
of  the  head  and  other  anatomy. 

Multiple  group  logistic  discrimination  analysis  has  been 
performed  on  a  test  cardiac  scintigraphy  data  base  to 
determine  the  optimal  minimum  combination  of 
parameters  for  the  separation  of  the  three  groups 
(normal,  focally  abnormal,  and  diffusely  abnormal) 
represented  in  the  test  population.  A  manuscript 
detailing  the  results  has  been  accepted  for  publication. 
The  optimal  minimum  parameter  set  that  resulted  from 
logistic  discriminant  analysis  of  the  test  population 
needs  to  be  tested  on  a  new,  larger  population. 
Acquisition  of  this  population  is  proposed  over  the  next 
few  years  if  resources  permit.  When  developed,  this 
larger  test  population  will  be  used  in  several  cardiac 
scintigraphy  research  studies. 

The  file  system  of  the  new  Nuclear  Medicine  Image 
Processing  Facility  has  been  fully  specified  and  is  being 
coded.  The  user  interface  and  application  system  is 
currently  being  designed  and  specified.  Head-holding 
devices  necessary  for  multimodality  registration  have 
been  designed,  and  are  being  tested,  as  is  an  x,y,z 
signal  transducer.  Systems  capable  of  delivering  ever 
increasing  amounts  of  image  data  are  continually  being 
added  to  the  Nuclear  Medicine  Department.  Therefore, 
the  development  of  fast  interactive  algorithms  for  the 
analysis  of  this  data  is  a  priority  task,  as  is  the  related 
problem  of  multimodality  registration. 

Computer-Aided  Analysis  of  Electrocardiography 
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J.J.  BAILEY,  M.D. 
with:  M.R.  Horton,  (DCRT/LAS);  Framingham  Heart 
Study;  Georgetown  Medical  Center;  Glasgow  Royal 
Infirmary. 

These  studies  are  directed  toward  accessing  the 
predictive  accuracy  of  ECG  criteria  and  the  clinical 
utility  of  ECG  computer  programs.  Further 
investigations  involve  the  design  of  new  criteria  using 
well  documented  populations  and  statistical  techniques. 

In  collaboration  with  NHLBI  and  Framingham  study 
personnel,  measurement  data  from  the  IBM  program, 
echocardiographic  measurement  of  left  ventricle  mass, 
age,  sex  and  skin  fold  thickness  from  the  Framingham 
study  have  been  entered  into  SAS  datasets.  These 
data  will  be  used  to  refine  the  left  ventricular 
hypertrophy  criteria  for  a  stratified  population.  The 
Georgetown  Medical  Center  data  with  infarct 
documented  by  autopsy  have  been  used  to  test 
Marquette,  IBM,  and  the  Glasgow  Royal  Infirmary  ECG 
programs.  Two  papers  detailing  these  studies  have 
been  accepted  for  publication. 

The  refinement  of  left  ventricular  hypertrophy  criteria 
based  upon  the  Framingham  data  remains  an  important 
objective.  The  use  of  the  Georgetown  data  to  test 
additional  programs,  including  those  of  Hewlett- 
Packard,  Hannover,  Duke,  et  al.,  also  remains  a  project 
goal.  However,  progress  in  these  projects  is  proceeding 
very  slowly  due  to  lack  of  support  personnel. 

Computer-based  Analysis  and  Image  Processing  in 
Electron/light  Microscopy  and  X-ray  and  Electron 
Energy  Spectroscopy 

M.A.  DOUGLAS 

with:  S.P.  Chock  (NINCDS/LNC). 

This  project  is  directed  toward  the  development  of 
computer-based  mathematical  and  statistical  analyses, 
pattern  recognition,  and  image  processing  of  data, 
principally  x-ray  micrography  and  electron  energy  loss 
spectra,  or  from  the  electron/light  microscopy  images 
of  biological  specimens. 

The  Laboratory  of  Neurochemistry  (NINCDS)  is 
studying  how  granule  swelling  in  mast  cells  and  lifting 
of  perigranular  membrane  occur  during  the  exocytosis. 


They  hypothesize  de  novo  membrane  generation  as  an 
integral  part  of  the  secretory  mechanism  of  the  mast 
cell.  In  support  of  this  hypothesis,  an  objective  analysis 
of  the  visual  features  in  a  large  number  of  granules  in  a 
large  number  of  mast  cells  in  various  stages  of 
activation  is  being  accomplished  on  the  LAS 
minicomputer  image  processing  system  (DeAnza). 

In  a  collaborative  project  with  the  Department  of 
Neurosurgery  at  Children's  Hospital,  light  microscopy  is 
being  used  to  study  rodent  spinal  cords  in  order  to 
determine  parameters  of  injury  (i.e.,  loss  of  axon 
volume,  number  of  axons,  inflammatory  infiltrate,  etc.). 
The  number  of  specimens  to  be  examined  and  the 
need  for  objective  parameter  estimation  requires 
sophisticated  image  processing.  A  joint  venture  with 
LAS  to  assemble  a  video  camera,  digitizer,  graphics 
adapter,  and  IBM  PC-AT  processor  with  appropriate 
software  is  in  the  initial  stages. 

Analysis  of  Physiological  Signals 

E.W.  POTTALA 

with:  J.J.  Bailey  (DCRT/LAS);  J.A.  Dvorak  (NIAID/ 
LPD). 

This  project  involves  the  development  and  application 
of  minicomputer-based  signal  processing  techniques  for 
analysis  of  physiological  signals  (e.g., 
electrocardiogram,  electromyogram,  and 
electroencephalogram). 

In  the  past  this  project  has  dealt  with  physiological 
signals  from  several  diverse  sources,  such  as  ECG's 
from  the  Clinical  Center  and  the  Framingham  Heart 
Study;  blood  pressure  and  ECG  from  a  simian  model  of 
cardiovascular  dynamics;  and  EMG's  in  occupational 
fatigue  (NIOSH)  and  in  myasthenia  gravis  (NINCDS). 
Development  of  the  minicomputer-based  system  not 
only  provided  a  high-quality  general  purpose  analog  to 
digital  conversion  facility,  but  also  a  variety  of  analog 
and  digital  filtering  capabilities. 

This  year  the  focus  has  remained  a  collaborative 
project  that  was  initiated  in  FY84  with  NIAID  to  analyze 
ECG's  in  mouse  models  of  Chagas'  disease.  The 
analog  ECG's  from  that  study  have  been  processed 
and  analyzed.  A  preliminary  manuscript  has  been 
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submitted.  Meanwhile  the  16-year-old  MAC-16 
computer  has  encountered  repeated  failures  and 
replacement  parts  for  it  are  no  longer  available.  Efforts 
to  replace  it  with  an  LSI-1 1 -based  system  are  60 
percent  completed.  The  LSI-1 1  system  has  many 
advantages  over  the  old  MAC-16  system.  With  this 
system  it  is  now  feasible  to  divide  the  ECG  analysis 
package,  which  is  currently  implemented  on  the  DEC- 
10  facility,  into  overlayed  subpackages  and  convert 
them  for  the  LSI-1 1  system.  This  overlayed  system  will 
reduce  considerably  the  cost  of  analyzing  animal 
ECG's. 

Mathematical  Models  of  Binding  Equilibria 

J.E.  FLETCHER 

The  objective  of  this  project  is  the  study  of 
mathematical  models  of  ligand-receptor  or  ligand- 
macromolecule  binding  studies  at  equilibrium. 
Appropriateness  of  various  model  fitting  criteria  are 
studied  and  general  guidelines  and  computational 
algorithms  are  designed  for  computer-aided  interactive 
model  fitting. 

This  project  was  not  active  in  FY86,  although  requests 
for  copies  of  exportable  computer  algorithms  and 
reprints  continue  to  be  honored.  The  principal 
investigator  will  continue  to  serve  as  an  occasional 
consultant,  lecturer,  and  literature  reviewer  in  this  area. 

Mathematical  Modeling  of  Substate  Transport  in 
Physiological  Environments 

J.E.  FLETCHER 

with:   R.W.  Schubert,  Louisiana  Tech  University/ 
Dept.  of  Biomedical  Engineering. 

Mathematical  models  of  microcirculatory  structure  and 
function  are  developed  from  conceptual  models  into 
computer  simulation  models.  The  simulation  model 
results  are  interpreted  in  terms  of  microcirculatory 
physiology.  Project  objectives  are  to  study  whole  organ 
response  and  organ  tissue  level  phenomena  by  means 
of  mathematical  models  in  an  effort  to  determine 
relationships  between  variables  that  govern  the  organ 
response  to  physiologic  challenges. 

A  major  manuscript  was  revised  in  FY86  in  compliance 
with  editorial  reviews.  The  revised  manuscript  was 


resubmitted.  The  loss  of  funding  and  reduction  of 
personnel  at  the  collaborating  institution  has  curtailed 
laboratory  investigations  in  this  area.  The  future  course 
of  this  activity  is  uncertain  for  FY87. 

Mathematical  and  Computational  Methods  for 
Solving  Nonlinear  Equations 

R.I.  SHRAGER 

with:  NHLBI/LB;  NIADDK/LCP;  Behrooz  Kamgar- 
Parsi,  (DCRT/LAS);  Univ.  of  MD/Comp.  Sci.  Dept. 

Methods  are  developed  for  solving  nonlinear  equations 
frequently  encountered  at  NIH.  These  equations  are 
usually  encountered  in  the  context  of  constrained 
nonlinear  least  squares  problems  or  in  the  numerical 
solution  of  nonlinear  differential  equations.  Related 
problems,  such  as  asymptotic  error  analysis  and  the 
efficient  treatment  of  sparse  matrix  systems,  are  also 
considered. 

Improved  methods  involving  singular  value 
decomposition  (SVD)  for  the  analysis  of  potentiometric 
data  were  published  this  year  along  with  new  results 
about  the  cytochrome  chain.  Also  published  were  new 
concepts  about  proton  ejection  from  respiring 
mitochondria,  made  possible  by  digital  filtering 
techniques  developed  here.  These  filtering  techniques 
were  also  incorporated  into  a  neurological  monitoring 
system  also  developed  here.  A  robust  binary  search 
procedure  is  being  presented  at  the  national  meeting  of 
the  Society  for  Industrial  and  Applied  Mathematics.  A 
curve-fitter  has  been  written  in  the  PC-MATLAB 
language  for  use  in  laboratory  applications.  Its 
performance  will  be  tested  in  FY87. 

Dr.  Behrooz  Kamgar-Parsi  tested  a  new  line  search 
algorithm  for  optimization,  and  wrote  a  paper,  Line 
search  for  the  optimization  of  muitivariate  functions,  to 
be  submitted  for  publication. 

SVD  will  be  used  to  detect  the  conformational  changes 
of  hemoglobin  once  new  lab  equipment  is  built.  Some 
mathematical  languages  will  become  prevalent  on  NIH 
lab  computers,  and  these  will  need  local  consultants  to 
provide  advice  and  supplementary  software.  Filtering, 
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root-finding  and  curve-fitting  will  continue  to  find 
applications. 

The  Solution  of  Reaction-Diffusion  Systems  in 
Biology 

J.E.  FLETCHER 

This  project  consists  of  the  development  of  numerical 
methods  and  mathematical  software  for  the  solution  of 
partial  differential  equations  describing  dynamic 
physiological  processes.  Adaptive  finite  element 
techniques  have  been  generalized  and  used  for  models 
of  nerve  conduction,  oxygen  transport  in  tissue,  uptake 
of  macromolecules  into  the  lymphatic  system,  and  in 
preliminary  studies  of  subsurface  contaminant  flow. 
FORTRAN-coded  packages  implementing  these  and 
other  techniques  are  available  for  use  on  the  major 
DCRT  computers. 

A  principal  investigator  on  this  project  left  for  private 
industry  in  early  FY85.  The  software  is  being 
maintained  in  an  active  status  and  has  been  moved 
onto  the  Vector  Facility,  but  further  research  in  this 
area  is  limited  to  testing  software  developed  elsewhere. 

This  project  will  remain  active  only  at  a  minimal  level 
until  new  technical  staff  can  replace  the  principal 
investigator. 

Applications  of  Personal  Computers  to  Laboratory 
Research 

M.R.  HORTON 

with:  R.C.  Burgess,  M.  Douglas,  J.  Fletcher,  R. 
Shrager  (DCRT/ LAS);  Personal  Workstation  Office 
(DCRT/OD). 

The  goals  of  this  project  are  to  determine  the 
applicability  of  personal  computer-based  systems  in 
research  laboratories,  to  assemble  such  systems,  and 
to  test  them  in  laboratory  investigations.  Because  the 
technological  advances  in  microcomputer  architecture 
are  occurring  so  rapidly,  the  peripheral  equipment  and 
software  needed  for  laboratory  applications  continue  to 
appear  on  the  market  in  explosive  fashion.  The 
evaluation  and  selection  of  available,  useful  equipment 


and  software  for  the  development  of  microcomputer- 
based  laboratory  systems  are  undertaken  in  this 
project. 

During  FY86  the  four  LAS  personal  computer  systems 
continued  to  serve  as  a  basis  for  discovering 
appropriate  application  of  microcomputer  technology  in 
the  biomedical  research  environment.  Emphasis  shifted 
from  hardware  to  software  as  various  commercial 
packages  were  evaluated.  These  include  a  number  of 
graphics  and  imaging  packages,  data  base  packages, 
and  mathematical  and  statistical  packages.  The 
capability  of  personal  computer  systems  to  provide 
adequate  imaging  functions  in  the  scientific 
environment  improved  during  this  year,  but  still  awaits 
the  next  major  hardware  advance  to  realistically  be 
competitive  with  more  expensive  systems.  Data  base 
usefulness  was  increased  by  the  addition  of  software  to 
perform  simple  statistical  computations.  The 
mathematical  software  MATLAB  was  upgraded  during 
the  year,  and  is  being  carefully  evaluated  for  its 
usefulness  in  various  applications,  including  curve- 
fitting,  data  manipulation,  mathematical  modeling,  and 
singular  value  decomposition. 

It  is  expected  that  the  necessary  hardware  for 
satisfactory  image  processing  on  PC's  will  become 
available  during  the  next  year.  This  will  lead  to  greatly 
increased  use  of  the  PC's  for  a  number  of  imaging 
applications.  The  development  of  data  analysis  systems 
utilizing  both  the  mainframe  and  the  PC,  with  the  LAN 
as  a  communicating  mechanism,  has  begun  and  will  be 
carried  fonward  during  the  coming  year.  The  use  of  the 
PC  with  appropriate  mathematical  analysis  software  will 
be  promoted  as  an  alternative  to  mainframe  software 
that  is  becoming  obsolete.  In  addition,  newly  developed 
hardware  and  software  will  be  acquired  subject  to 
funding  constraints  with  the  objective  of  making  the  PC 
a  more  useful  data  analysis  tool  in  the  laboratory 
environment. 

M.  Norton  serves  as  dBASE  ill  consultant  through  the 
PWO  and  in  the  User  Resource  Center;  M.  Douglas 
serves  as  imaging  consultant  through  the  PWO. 
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VMAP  enables  researchers  and  typists  to  print 
scientific  text,  tables,  and  some  diagrams  on  a 
laser  printer,  by  preparing  WYLBUR  input  files 
containing  text  and  codes.  The  examples  show 
the  input  file  contents  and  the  resulting  printed 
output.  VMAP  was  developed  by  LSM  staff. 
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Laboratory  of  Statistical  and 
Mathematical  Methodology 


James  E.  Mosimann,  Ph.D.,  Chief 


The  Laboratory  of  Statistical  and  Mathematical 
Methodology  (LSM)  combines  research  in  mathematical 
statistics,  mathematics,  and  computer  and  information 
science  with  collaboration  and  service  in  these  areas 
for  NIH  researchers  and  administrators.  LSM  staff 
interact  with  all  NIH  Institutes,  with  other  Federal 
agencies  outside  HHS,  and  with  biomedical  researchers 
worldwide. 

In  addition  to  the  position  of  Chief,  the  laboratory  has 
twelve  full-time  professional  positions  distributed  among 
four  sections: 

•  Statistical  Software  Section  (SSS)  provides 
consultation  to  and  collaboration  with  NIH 
researchers  and  administrators  in  all  computational 
aspects  of  biomedical  data  analysis,  including 
selection  and  support  of  large  systems  and 
packages.  Three  specialists  in  scientific  programming 
are  led  by  a  computer  systems  periodate  oxidized 
nucleosides  to  proteins. 

•  Statistical  Methodology  Section  (SMS)  works 
closely  with  the  Statistical  Software  Section.  Three 
professionals  in  mathematical  statistics,  assisted  by  a 
staff  fellow  and  a  computer  systems  analyst,  provide 
biostatistical  consultation  and  DNA  analysis  software 
tools,  and  do  independent  research. 

•  Biomathematics  and  Computer  Science  Section 
(BCS),  directed  by  a  mathematician,  with  a  computer 
specialist,  performs  independent  research  and 
provides  consultation  in  mathematics  and  on 
software  used  for  scientific  printing  and  graphics. 

•  The  Medical  Information  Science  Section  (MIS) 
investigates  and  develops  methods  for  application  of 
information  and  computer  science  to  medical 
language  data  processing.  A  computer  specialist 
works  under  the  direction  of  the  Chief,  LSM.  Another 
computer  specialist  is  currently  detailed  to  BCS. 

Computation  in  FY86 

A  major  part  of  LSM  activity  is  the  offering  of  statistical, 
mathematical,  and  other  scientific  systems  and 
packages  to  the  NIH  user  community.  LSM  staff 
evaluate  new  systems  and  packages  for  suitability  and 
for  response  to  needs  at  NIH. 


LSM  support  always  includes  maintenance  of  the 
system  or  package,  with  adequate  documentation, 
through  NIH  computer  system  changes,  system  or 
package  updates,  and  corrections.  It  also  includes  rapid 
response  to  queries  concerning  user  access  to  the 
most  used  systems  and  packages,  including  job  control 
language,  program  parameters  or  other  operating 
system  procedures,  and  assistance  in  interpretation  of 
results. 

LSM  recognizes  the  importance  of  teaching  the 
effective  use  of  systems  and  packages  to  biomedical 
researchers  and  other  NIH  users,  and  maintains  a 
substantial  program  of  short  courses,  documentation 
preparation,  and  informational  talks  and  articles. 

Computer  systems  and  packages  supported  by  LSM 
are  shown  in  Table  1 .  Use  of  these  statistical  packages 
at  NIH  since  1975  is  shown  in  Figure  1. 

As  in  previous  years,  SAS  is  extensively  used  at  NIH, 
with  85,000  IBM/System  370  accesses  this  month,  up 
from  79,000  accesses  per  month  one  year  ago.  LSM 
taught  eight  introductory  courses  for  SAS,  and  three 
courses  for  SAS/GRAPH.  The  SSS  staff  answered  over 
9,500  calls  for  statistical  package  assistance,  mostly  for 
SAS  assistance.  The  average  number  of  accesses  per 
month  for  SPSS  and  SPSS-X  was  around  4,400,  down 
from  4,600  per  month  in  FY85.  The  BMDP  package 
averaged  1,100  accesses,  down  from  1,200  in  FY85. 

Other  software  has  more  limited  use--from  an 
estimated  2,000  GRAPH  sessions,  500  MLAB  sessions, 
and  350  VMAP  accesses  per  month,  down  to  relatively 
few  sessions  for  specialized  programs  such  as 
REDUCE  and  a  new  product,  DNALAB.  DNALAB  is 
used  interactively  in  conjunction  with  laboratory  studies 
of  DNA,  and  can  be  used  to  display  restriction  enzyme 
cutting  sites  for  cloning  experiments,  or  possible 
splicings  for  coding  exons.  (Both  DNALAB  and  VMAP 
are  still  under  active  development  by  laboratory  staff.) 

Support  at  NIH  for  the  GLIM  and  CART  statistical 
packages  began  late  in  FY86. 

LSM  teaching  activities  included  courses  in  SPSS, 
BMDP,  and  VMAP,  along  with  a  seminar  on  GRAPH. 
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Table  1.  Systems  and  Packages  Supported  by  LSM. 


SAS  (Statistical  Analysis  System),  SAS/GRAPH, 
SAS/ETS,  SAS/OR,  SAS/FSP 

Vendor:  SAS  Institute,  Inc.  A  batch  and  interactive 
IBM  S/370  system  for  statistical  analysis,  with  exten- 
sive file  manipulation  capabilities  and  graphics,  also 
in  interactive  mode  on  the  IBM  PC-XT  or  PC-AT. 

CART  (Classification  and  Regression  Trees) 

Vendor:  California  Statistical  Software,  Inc.  An 
IBM  S/370  batch  and  interactive  system  for  tree- 
structured  regression  and  classification  analysis. 

GRAPH 

Source:  LSM  staff  An  interactive  DEC-10  program 
for  preparing  a  wide  variety  of  graphs  of  scientific 
data. 

SPSS-X  (Statistical  Package  for  the  Social  Sciences, 
Extended),  SCSS,  SSPS-PC 

Vendor:  SPSS,  Inc.  A  system  for  univariable  and 
multivariate  statistical  analysis  with  file  handling 
capabilities,  in  batch  mode  on  the  IBM  S/370  and 
DEC-10,  and  interactive  mode  on  IBM  S/370, 
DEC-10  and  IBM  PC-XT  or  PC-AT. 

DNA:DRAW 

Source:  LSM  staff.  An  interactive  DEC-10  program 
for  preparing  publishable  displays  of  DNA 
sequences. 

BIWDP  (UCLA  Biomedical  Computer  Programs),  BWID 

Vendor:  BMDP  Statistical  Software,  Inc.  A  collec- 
tion of  IBM  S/370  batch  programs  for  univariate 
and  multivariate  statistical  analysis. 

DNALAB 

Source:  LSM  staff.  An  interactive  DEC-10  program 
for  graphically  displaying  effects  of  restriction  en- 
zymes in  cloning  experiments,  locating  possible 
exon  splicing  sites,  and  analyzing  DNA  sequences 
available  from  data  banks. 

P-STAT  (Princeton  Statistical  Package) 

Vendor:  P-STAT,  Inc.  A  system  for  statistical 
calculations  and  file  manipulation,  in  interactive  or 
batch  mode  on  the  IBM  S/370. 

MLAB  (Modeling  Laboratory,  including  C-LAB) 

Source:  DCRT  staff.  An  interactive  DEC-10  system 
for  curve-fitting  and  analyzing  functional  or  dif- 
ferential equation  system  models,  with  many 
cluster  analysis  and  other  mathematical  operators, 
and  publication  quality  graphics. 

IMSL  (International  Mathematical  and  Statistical 
Libraries) 

Vendor:  IMSL.  Inc.  An  extensive  collection  of 
FORTRAN  routines  for  statistical  and 
mathematical  analysis,  for  IBM  S/370  or  DEC-10 
batch  computation. 

VMAP 

Source:  LSM  staff.  An  IBM  S/370  batch  program 
used  for  printing  scientific  text  and  diagrams.  It  is 
used  in  conjunction  with  the  WYLBUR  text  editor 
and  IBM  6670  laser  printers. 

MSTAT  1 

Source:  DCRT  staff.  IBM  S/370  batch  programs 
and  subroutines  for  mathematical  and  statistical 
analysis. 

REDUCE  3 

Source:  Rand  Corp.  An  interactive  DEC-10  system 
used  for  symbolic  and  algebraic  manipulation  of 
mathematical  formulas. 

GLIM  (Generalized  Linear  Interactive  Modeling) 

Vendor:  Numerical  Algorithms  Group,  Inc.  An  IBM 
S/370  batch  and  interactive  system  for  analysis  of 
linear  statistical  models. 

Figure  1.  Use  of  Statistical  Packages 
Supported  by  LSiVI/SSS. 
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Consultation,  research 
collaboration  in  FY86 

The  staff  of  the  Statistical  Methodology  Section 
provides  consultation  in  a  wide  range  of  scientific  fields, 
with  interpretation  of  the  results  of  statistical  and  other 
scientific  computation.  Some  consultations  are  very 
brief  because  there  is  a  known  answer  to  the  question 
at  hand.  Other  consultations  involve  extensive  time, 
and  statistical  or  other  scientific  research.  Research 
projects  in  LSM  vary  widely;  they  include  studies 
employing  statistical  methodologies  for  biomedical 
applications,  studies  of  language  processing  for 
medical  information  systems,  studies  of  scientific 
computer  printing  and  graphics,  and  research  in 
mathematical  and  statistical  methods. 

During  FY86,  studies  of  size  and  shape  variables  were 
continued.  These  studies  provide  methods  for  studying 
random  proportions  or  ratios  of  common  occurrences  in 
biomedical  data.  A  paper  on  application  of  lognormal 
distributions  to  questions  of  size  and  shape  was 
accepted  for  publication.  A  general  class  of 
distributions  for  the  modeling  of  ratios  and  proportions 
was  developed.  Work  is  continuing  on  a  general  theory 
for  modeling  the  correlational  structure  of  proportions 
and  its  specialized  computer  program  implementation. 
The  Chief,  LSM,  visited  the  Facultes  Universitaires 
Notre-Dame  de  la  Paix,  Namur,  Belgium,  for  a  six- 
month  period  of  research. 

In  other  work,  the  problem  of  optimal  unbiased 
estimation  for  variance  components  in  any  mixed  model 
has  been  fully  resolved  for  the  case  where  optimal 
means  minimum  variance.  The  techniques  involved  are 
quite  algebraic  in  nature  and  this  has  led  to  the  study 
of  the  algebraic  structure  of  variance  component 
estimation  in  general.  Many  of  the  important  remaining 
estimation  questions  are  thus  shown  to  be  reducible  to 
ones  involving  algebraically  simpler  objects.  These 
results  now  appear  in  a  book,  presently  being  reviewed 
for  publication  by  Springer-Verlag,  that  also  contains  all 
the  necessary  algebraic  background  material  needed  to 
make  these  techniques  accessible  for  the  practicing 
research  statistician  in  the  biomedical  community. 


Research  in  nonparametric  statistics  with  applications 
to  biomedicine  continued.  A  large-sample  theory  for 
weighted  U-statistics  has  been  developed  and  applied 
to  a  biomedical  project  and  confirmed  with  a  computer 
simulation.  The  study  of  the  estimation  of  a  paired 
difference  in  the  presence  of  randomly  missing  data  is 
being  developed. 

A  collaborative  study  was  completed  with  Dr.  J. 
Hoofnagle  (NIDDK/DD).  Patients  with  primary  biliary 
cirrhosis  of  the  liver  participated  in  a  randomized  trial  to 
evaluate  the  drug  chlorambucil.  LSM  provided 
nonparametric  analyses  to  study  the  drug  effects. 
Statistical  procedures  including  tests  for  ordered 
alternatives  and  stepwise  multiple  comparisons  were 
employed  to  evaluate  the  effect  of  the  drug,  using 
repeated  measurements  of  bilirubin  and  serum 
immunoglobin  levels,  as  well  as  percutaneous  liver 
biopsy  data.  A  coauthored  article  reporting  the  study 
has  been  accepted  for  publication. 

In  computer  science,  work  is  continuing  on  methods  of 
computer  generation  of  scientific  text  and  graphics.  It  is 
expected  that  results  of  this  research  will  be 
incorporated  in  an  expanded  version  of  the  VMAP 
scientific  printing  package  when  more  advanced 
printers  become  available  for  users  of  the  NIH 
Computer  Utility.  Mathematical  research  on  rings  and 
modules  continued.  A  project  on  the  structure  of 
Boolean  algebras  will  be  terminated  with  the  departure 
of  the  principal  investigator. 

Research  in  medical  linguistics  continued.  One  area  of 
study  includes  development  of  paraphrasing  rules  for 
Greek  and  Latin  compound  words  and  medical  noun 
phrases,  and  development  of  single  word  segmentation 
procedures  based  on  phonemic  cues.  A  separate 
project  for  development  of  comprehensive 
lexicographic  data  base  software  continued;  this 
software  would  facilitate  merging  of  dictionaries, 
construction  of  microglossaries,  and  systematic 
accumulation  of  medical  linguistic  information.  With  the 
Laboratory  of  Pathology,  NCI,  and  the  DCRT  Data 
Management  Branch,  LSM  continued  collaboration  for 
improvement  of  the  Clinical  Center  surgical  pathology 
report  data  base  and  the  associated  report  processing. 
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Collaboration  also  continued  with  Dr.  E.  Jaffe  on 
problems  of  natural  medical  language  data  processing. 

More  Contract  Support, 
Future  Development 

Laboratory  service  and  research  will  be  maintained  as 
availability  of  staff  permits.  Some  research  projects  will 
be  discontinued  because  of  the  principal  investigator's 
departure  from  LSM.  Current  levels  of  systems/ 
packages  support,  consultation  and  user  assistance  will 
be  maintained  as  much  as  possible.  During  the  current 
year,  negotiations  have  been  undertaken  for  contract 
support  of  various  efforts  related  to  MLAB,  and 
continuing  contract  support  of  MLAB  is  planned. 
Further  development  of  DNALAB  and  VMAP  is 
anticipated. 
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Research  Projects 

Automated  Data  Processing  of  Medical  Language 

M.  G.  PACAK,Ph.D. 

with:  A.  W.  Pratt,M.D.  (DCRT/OD);  G.  Dunham  ,  S. 
Harper  (DCRT/LSM);  E.  Jaffe  (NCI/DCBD);  D. 
Henson  (NCI/DCPC). 

The  major  objective  of  the  project  is  the  development 
of  methods  for  the  automatic  processing  of  natural 
medical  language.  This  involves  both  development  of 
algorithms  for  parsing  and  representing  natural  text, 
and  creation  of  computer  dictionaries  and  other  data 
bases  for  medical  specialties  such  as  surgical 
pathology. 

Research  in  medical  linguistics  continued,  including  the 
development  of  paraphrasing  rules  for  compound  terms 
derived  from  Greek  and  Latin.  Patterns  of  paraphrasing 
rules  for  medical  noun  phrases  were  prepared. 
Formalization  of  the  concept  of  a  merge  of 
incompatible  medical  dictionaries  was  studied.  Methods 
were  studied  for  a  single  word  segmentation  procedure 
based  on  phonemic  cues,  independent  of  semantic  or 
lexical  computation,  which  would  accurately  segment 
words  containing  semantic,  derivational,  and  inflectional 
morphemes. 
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Collaboration  continued  on  the  Clinical  Information 
Utility  with  the  Laboratory  of  Pathology,  l/DCBD,  and 
W.  Douglas  Vincent,  DCRT/DMB,  in  using  LSM's 
automatic  encoding  system  to  maintain  and  improve 
the  data  base  of  Clinical  Center  surgical  pathology 
reports.  A  new  version  of  the  encoder  allowing  full  use 
of  available  Medical  English  syntactic  information  was 
tested  and  put  into  routine  service.  Together  with  Dr. 
Thomas  L.  Lewis,  CC/IS,  we  provided  advice  on 
modernization  of  report  processing  for  the  Laboratory 
of  Pathology. 

Conversion  to  IBM  3480  format  magnetic  tapes  and 
projected  replacement  of  ISAM  by  VSAM  IBM  System 
370  disk  access  methods  has  necessitated  substantial 
conversion  and  modification  of  the  Pathology  Retrieval 
Information  System  and  its  dictionaries.  Work  is 
continuing. 

Development  of  the  Lexicographic  Environment 
Software  continued.  This  package  provides  medical 
lexicographers  with  a  comprehensive  lexicographic  data 
base  to  study  and  maintain  the  vocabulary  and 
lexicographic  relationships  within  dictionaries  and  to 
create  new  relational  structure  in  them.  The  system 
design  provides  for  the  representation  of  structure  as 
partially-ordered  sets  or  trees,  the  display  of  differences 
and  similarities  among  sets  of  dictionaries,  the  merging 
of  dictionaries,  and  the  construction  of  microglossaries. 
It  facilitates  systematic  accumulation  of 
morphosyntactic,  morphosemantic,  orthographic, 
semantic,  definitional,  and  distributional  information 
about  medical  words,  phrases,  and  discourse. 

Research  in  computational  linguistics,  current 
collaborative  efforts,  and  development  of  the 
Lexicographic  Environment  Software  will  continue. 

Cluster  Analysis 

M.  B.  SHAPIRO 

The  main  objective  of  this  project  is  the  application  of 
computer  cluster  analysis  and  related  methods  to  NIH 
research  problems. 

Computer  techniques  for  assisting  recombinant  DNA 
research  were  developed.  A  software  package, 
DNALAB,  for  interactive  use  in  conjunction  with 


laboratory  studies  of  DNA,  was  made  available  to  NIH 
computer  users.  It  features  graphical  output  showing 
the  effect  of  using  specified  restriction  enzymes  in  a 
cloning  experiment,  and  enables  a  researcher  to  select 
an  optimum  combination  of  such  enzymes  to  achieve  a 
desired  clone.  DNALAB  also  provides  graphically 
displayed  information  showing  the  location  of  possible 
sites  where  the  protein  coding  exons  are  spliced 
together.  In  addition,  DNALAB  contains  a  number  of 
standard  options  found  in  other  current  DNA  software. 

Development  of  DNALAB  as  a  research  tool  is 
continuing. 

Discrete  Mathematics  and  Applications 

G.  HUTCHINSON,  Ph.D. 

The  project  objective  is  to  develop  mathematical  theory 
and  computational  techniques  using  discrete 
mathematics  (algebra,  combinatorics  and  graph  theory), 
and  to  apply  such  methods  to  appropriate  problems  of 
biomedical  research  and  computer  science. 

New  conditions  characterizing  existence  of  exact 
embedding  functors  between  categories  of  modules 
have  been  found.  Two  of  the  shorter  results  were 
submitted  for  publication. 

In  previous  work  under  this  project,  the  VMAP  system 
for  describing  scientific  text  was  developed.  During 
FY86,  design  of  a  more  powerful  version  of  VMAP  was 
completed.  This  design  makes  available  to  users  many 
more  fonts,  special  characters,  and  facilities  for 
increased  control  of  printed  scientific  output.  It  also 
makes  it  easier  to  describe  complex  formulas,  tables, 
and  diagrams  in  many  cases. 

Analysis  of  categories  of  modules  will  continue. 
Preparation  of  computer  programs  and  documentation 
for  release  of  the  new  VMAP  design  will  proceed, 
depending  upon  the  availability  of  printing  facilities 
suitable  for  scientific  text. 

Multivariate  Statistical  Analysis 

J.  E.  MOSIMANN,Ph.D. 

with:  G.  Campbell, Ph.D.  (DCRT/LSM). 
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The  objective  of  this  project  is  the  study  of  multivariate 
ratios  or  proportions. 

Studies  of  random  proportions  that  follow  mixtures  of 
Dirichlet  distributions  were  continued,  and  the  results 
will  be  presented  at  the  International  Biometrics 
Conference  in  Seattle  during  this  fiscal  year.  Several 
papers  previously  in  press  appeared,  two  in  Biometrics 
and  one  in  Biometrika.  Studies  relating  size  and  shape 
analysis  with  Correspondence  Analysis,  and  other 
generalizations  of  Principal  Component  Analysis,  were 
initiated  while  visiting  the  Facultes  Universitaires  Notre- 
Dame  de  la  Paix,  Namur,  Belgium. 

Present  research  studies  are  being  undertaken  with  a 
view  toward  writing  a  monograph  on  the  subject. 

Linear  Methods  in  Statistics 

J.  D.  MALLEY,  Ph.D. 

The  objective  of  this  project  is  to  study  new  algebraic 
methods  in  statistics  and  their  applications  to 
biomedical  research. 

Additional  results  have  been  obtained  and  consolidated 
for  the  problem  of  optimally  estimating  the  variance 
components  in  an  analysis  of  variance.  These  new 
methods  fully  solve  a  part  of  the  general  estimation 
problem  and,  where  applicable,  are  easy  to  calculate. 
These  methods  are  algebraic  in  nature  and  bring  to 
statistics  a  new  point  of  view.  The  ideas  and 
techniques  have  been  introduced  in  a  completed  book, 
which  is  now  in  the  publisher's  review  process.  The  text 
is  written  in  a  self-contained  manner,  which  leads  the 
biomedical  researcher  step  by  step  to  the  latest  results. 
Because  all  necessary  algebra  is  included  and  the 
statistical  purposes  are  clearly  detailed,  the  techniques 
are  accessible  to  biostatisticians.  Methods  are  given  for 
optimal  unbiased  estimation  of  the  variance 
components,  in  any  mixed  model  with  arbitrary  kurtosis 
and  unbalanced  data. 

Nonparametric  Statistics 

G.  CAMPBELL,  Ph.D. 

Research  in  nonparametric  statistics  with  applications 
to  biomedicine  continued.  A  paper  with  J.  H.  Skillings 
on  nonparametric  multiple  comparisons  has  appeared. 


A  large-sample  theory  for  weighted  U-statistics  has 
been  developed  and  applied  to  a  biomedical  project, 
and  confirmed  with  a  computer  simulation.  The  study  of 
the  estimation  of  a  paired  difference  in  the  presence  of 
randomly  missing  data  is  being  developed. 

The  study  of  proportions  is  being  continued.  A  general 
class  of  distributions  for  the  modeling  of  ratios  and 
proportions  has  been  developed.  Work  is  continuing  on 
a  general  theory  for  modeling  the  correlational  structure 
of  proportions  and  its  specialized  computer  program 
implementation.  These  developments  have  many 
applications  to  biomedical  data  expressible  as 
proportions. 

Computer  Graphics  and  Mathematical  Applications 

K.  R.  BHUTANI,  Ph.D. 

The  major  objective  is  to  formulate  mathematical  and 
computational  techniques,  and  to  apply  them  to 
problems  of  biomedical  research  and  computer 
science. 

Research  during  FY86  was  concentrated  on  Boolean 
algebras  and  abelian  groups  in  a  topos  of  sheaves  on  a 
locale.  In  particular,  the  notion  of  stability  and  related 
topics  was  studied.  A  paper  on  this  research  has  been 
submitted.  Two  more  manuscripts  on  the  study  of 
injectivity  and  essential  extensions  of  abelian  groups 
have  been  submitted. 

Development  of  procedures  using  REDUCE  for 
symbolic  and  algebraic  calculations  was  continued. 

This  project  will  be  discontinued  at  the  end  of  the  fiscal 
year  due  to  the  departure  of  the  principal  investigator. 

DNA  Sequence  Analysis  and  Related  Methods 

P.  SENAPATHY,  Ph.D. 

DNALAB,  a  comprehensive  software  package 
dedicated  to  aiding  recombinant  DNA  research,  has 
been  developed.  This  package  contains,  in  addition  to 
standard  options  available  in  related  software,  several 
unique  features  for  sequence  analysis.  One  of  the 
options  allows  a  researcher  to  identify  the  restriction 
enzyme  sites  closest  to  a  given  range  of  sequence, 
where  the  enzymes  generate  an  easily  separable 
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fragment  that  includes  the  range.  Another  option 
enables  one  to  analyze  potential  splice  sites  in  a  gene 
sequence,  delete  the  hypothetical  introns,  and  analyze 
the  mRNA  sequences  possible  from  such  splicing. 

Extending  DNALAB,  a  program  PROFIND  is  being 
developed  in  order  to  automatically  identify  possible 
protein  sequences  coded  for  from  an  eukaryotic  gene 
sequence.  This  is  done  by  first  finding  the  various 
potential  exons  by  using  several  criteria,  splicing  them 
in  all  possible  combinations,  and  rating  the  resulting 
mRNAs  and  proteins  based  on  several  parameters 
found  in  actual  coding  sequences  of  eukaryotic  genes. 
This  capability  would  be  very  useful,  because  there 
seem  to  be  many  more  proteins  coded  for  from  an 
eukaryotic  gene  sequence  than  currently  identified  in 
the  laboratory  due  to  insufficient  experimental 
sensitivity.  The  potential  mRNAs  and  proteins  found  by 
computer  would  enable  scientists  to  design  laboratory 
experiments  to  identify  them. 

The  consensus  signal  sequences  at  the  site  of  gene 
splicing  in  a  eukaryotic  coding  gene  are  being  analyzed 
by  counting  the  nucleotide  frequencies  at  these  sites 
from  databank  sequences  using  the  computer.  Very 
interesting  variations  are  observable  between  different 
classes  of  organisms  in  the  consensus  signals;  these 
differences  may  have  evolutionary  meanings. 

There  seem  to  be  short  stretches  of  sequences  within 
the  intron  sequences  of  an  eukaryotic  gene  that  serve 
as  signals  for  the  splicing  machinery  in  order  to 
correctly  splice  the  exon  sequences  together.  A 
program,  SIGNAL,  has  been  developed  to  identify 
consensus  signals  from  a  given  set  of  similar 
sequences.  With  SIGNAL,  the  consensus  sequences 
within  introns  are  currently  being  identified.  Being  able 
to  identify  these  signals  will  aid  understanding  the 
mechanism  of  splicing  as  well  as  the  evolution  of  the 
splicing  signals  and  the  splicing  machinery. 

In  another  area  of  research,  further  computer  studies 
have  extended  the  theory  recently  proposed  by  this 
researcher  for  the  possible  evolution  of  prokaryotes 
from  the  primitive  unicellular  eukaryotes  to  that  of 
yeasts,  a  class  of  simpler  unicellular  eukaryotes.  The 
results  indicate  that  yeasts  could  not  have  evolved  from 
prokaryotes  (in  contrast  to  the  current  general  thinking), 


but  could  have  evolved  from  more  ancient  unicellular 
eukaryotes  (containing  a  full  complement  of  introns)  by 
losing  some  of  the  introns  in  their  DNA.  Further,  these 
studies  indicate  that  mitochondria  could  not  have 
originated  as  endosymbiotic  bacteria,  as  currently 
thought.  It  seems  that  mitochondrial  genes  originated 
from  nuclear  or  nuclear-like  genes  and  formed  a 
separate  energy-organelle  mitochondrion  due  to  some 
evolutionary  advantages. 

Algorithms  and  Other  Methods  for  Biomathematlcal 
Computing 

J.  POGHOBRADSKY,  Ph.D. 

The  major  objective  of  this  project  Is  to  develop 
computer  algorithms  and  methods  that  are  useful  in 
biomathematlcal  analysis  or  display  of  biomedical  data. 
Implementation  of  these  methods  in  MLAB  is  usually 
under  consideration. 

A  system  for  easily  obtaining  three-dimensional 
graphics  of  certain  kinds  was  implemented  using 
MLAB.  These  procedures  permit  stereo  views  and 
other  special  views  to  be  generated  with  automatic 
computation  of  the  necessary  parameters. 

In  conjunction  with  the  testing  of  the  IBM  3090  array 
processor  at  NIH  before  IBM  made  the  product 
announcement,  discriminant  analysis  algorithms  were 
translated  from  PL/ 1  to  FORTRAN  and  tested  in  scalar 
and  vector  processing  modes. 

This  project  was  terminated  during  the  fiscal  year  due 
to  the  departure  of  the  principal  investigator. 

Consulting  Services 

J.E.  MOSIMANN,  Ph.D. 
with:  James  D.  Malley,  Ph.D.  Gregory  Campbell, 
Ph.D.  Marvin  Shapiro,  P.  Senapathy,  Ph.D.  and  Jiri 
Pochobradsky,  Ph.D.  (DCRT/LSM). 

LSM  staff  members  provide  consulting  services  in 
statistics,  biomathematics  and  computer  analysis  of 
DNA  sequences.  Brief  descriptions  of  LSM  consultation 
work  are  given  below. 

Dr.  M.  M.  Mourandian  (NINCDS/ET):  Efficacy  of 
intravenous  infusion  of  sinemet  for  the  treatment  of 
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Parkinson's  disease  was  studied,  in  a  group  of  patients 
for  which  the  tradational  drug  delivery  methods  have 
become  ineffective.  Of  particular  interest  was  the  study 
of  the  reduction  in  the  fluctuations  (variance)  of  the 
patient  response,  as  well  as  the  overall  improvement. 
LSM  provided  assistance  on  the  statistical  analysis. 

Dr.  Anthony  Luger  (NINCHD/DEB):  Relationships 
between  stress  and  hormone  levels  were  studied. 
Three  groups  of  people  were  placed  in  exercise  training 
programs  of  different  intensities,  and  estimates  were 
also  made  of  their  basic  resting  work  levels.  Hormone 
levels  were  then  measured  over  time,  and  a  multifactor 
repeated  measures,  with  unbalanced  data  was 
performed.  Suggested  techniques  included  statistical 
methods  developed  by  Dr.  James  Malley  (DCRT/LSM) 
for  unbalanced  multivariate  analysis  of  variance. 

Dr.  Gordon  Cutler.  Kevin  Barnes  (NICHD/DE):  Long- 
term  relationships  between  hormone  levels  and  early 
puberty  in  children  are  being  studied.  LSM  assisted  in 
statistical  analysis  involving  an  unbalanced  profile 
analysis  and  analysis  of  variance  with  covariate 
adjustments,  in  an  effort  to  separate  normal  growth 
components  from  abnormal  developments. 

Dr.  S.  H.  Wollman  (NCI/LMBGY):  The  structure  of 
thyroid  follicle  cells  in  rats  injected  with  Thyroid 
Stimulating  Hormone  is  investigated.  LSM  provided 
advice  on  statistical  techniques  and  simulation  based 
on  stereological  principles. 

Dr  R.  A.  Brooks  (NINCDS/IR/OD):  The  statistical 
relationship  between  the  cerebral  glucose  metabolic 
rate  and  an  index  of  brain  size  are  measured  by  PET 
scans  of  normal  human  volunteers.  LSM  assisted  in 
use  of  statistical  techniques  to  study  the  relationship  of 
these  two  variables. 

Dr  H.  Kruth,  J.  Cupp  (NHLBI/EA):  The  build-up  of  foam 
cells  on  the  interior  walls  of  the  hearts  of  swine  is 
measured  by  flow  cytometric  techniques.  LSM  provided 
the  nonparametric  statistical  analysis  for  two  studies  of 
the  build-up  of  foam  cells. 

Dr  J.  Hoofnagle  (NIDDK/DD):  Patients  with  primary 
biliary  cirrhosis  of  the  liver  participated  in  a  randomized 
trial  to  evaluate  the  drug  chlorambucil.  LSM  provided 


nonparametric  analyses  to  evaluate  the  effect  of  the 
drug. 

Dr  A.  Cheever  (NIAID/LPD):  Schistosomiasis  infections 
of  different  strains  of  mice  by  different  parasite  strains 
are  studied.  LSM  assisted  in  data  base  management 
for  expehmental  measures  of  levels  of  fibrosis, 
granuloma  size,  and  size  of  infection,  and  provided 
advice  and  assisted  in  statistical  analyses. 

Dr  R.  C.  Chen  (NIHLBI/IR/LC):  Studies  in  suppression 
of  certain  kinds  of  drug  toxicities  by  addition  of  GSH  to 
cells  continued.  LSM  continued  to  assist  in  using  MLAB 
to  formulate  and  analyze  complex  pharmacokinetical 
systems  of  equations  modeling  the  system. 

Dr  J.  van  de  Geijn,  R.  Creecy  (NCI/DCT/RO): 
Radiation  doses  in  human  patients  are  estimated  by 
measurements  made  in  water  targets.  LSM  assisted  in 
formulation  and  curve-fitting  of  analytical  models,  using 
MLAB. 

Dr  R.  Chatelier  (NIDDK/LBP):  Sedimentation  of  very 
concentrated  solutions  of  two  proteins  is  studied.  LSM 
assisted  in  generation  of  3-D  stereo  images  comparing 
predictions  of  an  analytical  model  with  experimental 
data,  using  MLAB. 

There  were  a  number  of  brief  consultations  involving 
use  of  DNADRAW  software  to  prepare  displays  of  long 
DNA  sequences  for  publication  or  presentation  by 
slides.  Consultations  on  the  use  of  DNALAB  for 
analysis  of  DNA  sequence  data  have  also  been 
provided. 

Consulting  services  will  continue  with  available  staff. 
Due  to  staff  reductions,  biomathematics  consultation 
will  be  very  limited. 


The  Office  of  the  DCRT  Director  has  a 
molecular  and  cellular  graphics  research 
component  that  applies  computing  tech- 
nology to  biomedical  research.  Richard  J. 
Feldmann  used  the  capabilities  of  molecular 
mechanics  and  graphics  programs  as  they 
developed  this  year  to  initiate  a  project  aimed 
at  providing  a  tool  for  understanding  the 
folding  of  proteins. 


Office  of  the  Director 


Arnold  W.  Pratt,  M.D.,  Director 


The  Office  of  the  Director  provides  overall  program  and 
management  direction  for  DCRT.  The  Director,  Deputy 
Director,  Assistant  Director  and  Executive  Officer  work 
together  as  the  immediate  Office  of  the  Director. 

In  addition,  the  Office  of  the  Director  is  the  central 
central  NIH  resource  for  advice  and  assistance  on 
matters  related  to  complex  policy  and  procedures 
governing  the  procurement  of  computers  in  the  Federal 

Government.  It  serves  as  the  NIH  point  of  contact  on 
these  matters  with  Federal  agencies. 

Also  within  the  Office  of  the  Director  is  the  Equal 
Employment  Opportunity  Office,  which  manages  a 
full  EEO  program  for  the  Division.  The  office  serves  as 
the  focal  point  and  advisory  for  all  activities  relating  to 
the  equal  employment  opportunities  of  its  employees 
and  applicants.  The  EEO  Officer  maintains  a  close 
working  relationship  with  the  NIH  Division  of  Equal 
Opportunity  and  other  components  concerned  with 
minority  and  women's  issues. 


Four  other  offices  supplement  the  work  of  the  DCRT 
laboratories  and  branches: 

•  The  Personal  Workstation  Office  (PWO)  provides 
guidance  and  technical  assistance  for  the  effective 
use  of  personal  computers  at  NIH. 

•  The  Office  of  Administrative  Management  (0AM) 
provides  administrative  and  managerial  support  for 
the  work  of  DCRT.  0AM  includes  the  Administrative, 
Personnel,  Financial  Management,  and  Project 
Control  Offices. 

•  The  NIH  ADR  Policy  Office  (NAPO)  is  the  central 
NIH  focus  for  advice  and  assistance  on  matters 
related  to  complex  policy  and  procedures  governing 
the  management  of  computers  under  the 
Department's  Information  Resources  Management 
(IRM)  program. 

•  The  Office  of  Scientific  and  Technical 
Communication   (OSTC)  serves  as  a  central  source 
of  information  about  DCRT  activities  and  about 
computing  and  related  disciplines.  It  includes  the 
DCRT  Information  Office  and  the  DCRT  Library. 

The  activities  of  these  four  offices  are  detailed  in  the 
next  section  of  this  Annual  Report. 

The  Office  of  the  Director  also  has  a  molecular  and 
cellular  graphics  research  component  that  applies 
computing  technology  to  biomedical  research. 
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Molecular  Graphics 

The  Molecular  Graphics  section  solves  problems  in 
macromolecular  structure  representation  and  modeling 
for  collaborating  NIH  scientists  and  visitors.  Five  staff 

members  (one  computer  specialist  and  four  physical 
chemists)  work  in  a  laboratory  with  about  25 
computers,  which  are  organized  into  several  networks 
so  that  they  can  communicate  with  each  other.  The 
work  of  the  past  few  years  has  been  to  develop  each 
type  of  computer  so  that  it  does  one  or  more  specific 
functions  and  thus  forms  a  part  of  the  wole  system. 
Because  the  power  of  the  computational  and  graphics 
system  is  apparent  only  in  solving  problems,  they  take 
on  selected  problems  they  are  important  in  themselves 
but  that  also  serve  to  develop  an  understanding  of  the 
behavior  of  the  computing  system. 

Dr.  Brooks  implemented  the  molecular  mechanics 
program  CHARMM  (Chemistry  at  HARvard  Molecular 
Mechanics)  on  the  Star  Technologies  ST-100  array 
processor.  This  work  took  almost  a  year  but  the  results 
are  very  impressive.  In  actual  timings,  the  program 
running  on  the  array  processor  is  150  times  as  fast  as 
a  DEC  VAX-780,  twice  as  fast  as  a  Cray-IS  computer 
and  almost  as  fast  as  the  Cray  XMP  computer  (the  type 
of  Cray  computer  often  labeled  as  a  Super  Computer ). 
This  accomplishment  means  that  individual  laboratories 
can  do  molecular  mechanics  calculations  for  a  very 
modest  investment.  It  also  readjusts  the  dynamic 
balance  between  super  computers  and  laboratory 
computers. 

Following  a  demonstration  at  the  Molecular  Graphics 
meeting  in  southern  France,  which  was  the  first  time 
the  program  ran  on  a  machine  outside  NIH,  Dr.  Brooks 
exported  the  program  to  several  laboratories  in 
universities  in  the  eastern  U.S. 

Dr.  Pastor  and  Mr.  Venable  of  the  Bureau  of  Biologies, 
FDA,  worked  on  the  development  of  the  simulation  of 
membranes.  Working  first  on  the  network  of  computers 
in  the  laboratory,  they  implemented  programs  that  Dr. 
Pastor  brought  with  him  from  his  graduate  studies. 
During  the  year  they  experimented  with  the 


programming  of  the  array  processor  associated  with  the 
IBM  3090  computer  in  the  NIH  central  computer  facility. 
This  array  processor  compares  favorably  with  the 
laboratory  array  processor  and  for  certain  problems, 
particularly  the  manipulation  of  large  matrices,  it 
provides  unique  capabilities. 

Dr.  Lee  of  DCRT's  Physical  Science  Laboratory  worked 
on  the  development  of  a  graphics  program  for  the 
Silicon  Graphics  display.  This  work  started  with  the 
realization  that  the  existing  programs  dis  not  serve 
present  and  anticipated  modeling  needs.  It  meant  going 
back  to  the  beginning  to  develop  the  software 
infrastructure  for  the  type  of  molecular  modeling 
performed  at  DCRT. 

Utilizing  the  capabilities  of  the  molecular  mechanics 
and  graphics  programs  as  they  developed  through  the 
year,  Mr.  Feldmann  initiated  a  project  aimed  at 
providing  a  tool  for  understanding  the  folding  of 
proteins.  The  outcome  of  the  UPATSU  (Understanding 
Protein  Architecture  Through  Simulated  Unfolding) 
project  will  be  a  set  of  stereo  slides  of  all  the  protein 
architectures.  The  slide  set  will  be  distributed  to 
scientists  throughout  the  world. 

Several  years  ago  when  the  implementation  of  the  third 
molecular  graphics  system  in  DCRT  began,  we  had  the 
sense  that  the  pace  of  technology  was  accelerating. 
Today  we  find  it  even  more  difficult  to  keep  up  with  the 
pace  of  the  changing  technology.  It  is  very  difficult  for 
scientists  in  any  setting  to  buy  and  use  computers  that 
will  clearly  be  superceded  in  a  year  or  two. 

In  this  generation  we  have  struggled  to  bring  graphics, 
stereo,  three-dimensional  Joystring  control,  array 
processor  computation,  voice  input/output  control  and 
intellection  together  from  separate  components.  The 
solution  seems  to  be  to  attempt  to  influence  the  design 
cycle  of  the  next  generation  of  computers  so  that  this 
next  generation  will  have  all  the  properties  put  together 
in  the  proper  manner. 

Publications 

Hargrave,  P.A.,  McDowell,  J.H.,  Feldmann,  R.J.,  Atkinson,  P.H.,  Rao,  J.K.M., 
and  Argos,  P.;  Rhodopsin's  Protein  and  Carbohydrate  Structure:  Selected 
Aspects.    Vision  Res.    24:1487-1499,1984. 
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Research  Project 

Understanding  Protein  Architecture  Through 
Simulated  Unfolding 


RICHARD  J.  FELDMANN 
with:  Bernard  R.  Brooks  (DCRT/OD);  B.K.  Lee 
(DCRT/PSL). 

Recent  progress  in  sequencing  proteins  directly  from 
the  gene  structure  rather  than  by  step-by-step 
degradation  techniques  has  exponentially  increased  the 
number  of  available  protein  sequences.  Where  crystal 
structures  for  members  of  a  protein  family  exist, 
suitable  computer  graphic  models  can  be  constructed. 
It  is,  with  few  exceptions,  impossible  to  build  a  model 
directly  from  the  amino  acid  sequence.  This  is  true 
because  in  general  we  do  not  understand  how  proteins 
fold. 

The  understanding  of  the  folding  of  a  protein  into  a 
compact  three-dimensional  structure  after  synthesis  by 
the  ribosome  has  been  slow  to  develop. 


In  looking  at  the  currently  popular  computer 
representations  of  macromolecules,  it  became  clear 
that  there  was  some  deficiency.  The  carbon  alpha 
representation  that  uses  one  line  segment  per  amino 
acid  is  too  abstract  and  the  lines  change  direction  too 
sharply.  The  peptide  backbone  representation  that  uses 
three  line  segments  per  amino  acid  is  too  complex.  We 
developed  a  procedure  using  CHARMM  to  smooth  the 
peptide  backbone.  The  result  is  a  smooth  space  curve 
much  like  a  piece  of  stiff  wire.  With  this  procedure  we 
have  processed  all  the  protein  data  sets  in  the  Protein 
Data  Bank  from  the  Brookhaven  National  Laboratory. 

A  set  of  stereo  color  slides  has  been  prepared  showing 
all  of  the  proteins  and  their  domains.  The  stereo  slide 
set  will  be  distributed  to  scientists  throughout  the  world 
so  that  they  can  begin  to  think  about  the  folding  of 
proteins  in  a  more  graphic  way. 

In  looking  at  the  stereo  slides  it  has  become  clear  that 
there  is  a  logic  of  protein  folding.  We  are  attempting  to 
encode  this  logic  using  the  Knowledge  Engineering 
Environment  from  Intellicorp. 
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A  Local  Area  Network  (LAN)  was  installed  to  in- 
terconnect computer  terminals,  systems,  and 
modems  throughout  DCRT  in  early  FY86. 
James  Del  Priore  then  developed  DOware — 
special  software  to  provide  easy  access  to  the 
LAN,  along  with  major  new  functions.  Here,  Del 
Priore  demonstrates  DOware  enhancements  to 
DCRT  Lead  User  Ellen  Chu. 


Personal  Workstation  Office 


David  C.  Songco,  Chief 


The  Personal  Workstation  Office  {PWO)provides 
guidance  and  support  to  scientists  and  administrators 
throughout  the  NIH  in  the  effective  use  of  personal 
workstations  and  associated  automation  technology.  It 
provides  technical  assistance,  training,  and  publications 
on  relevant  hardware,  software,  and  overall  personal 
workstation  architecture.  In  conjunction  with  other 
DCRT  labs  and  branches,  the  PWO  collects,  develops, 
and  distributes  software  utilities  of  general  use  to  the 
NIH  community. 

As  part  of  the  training  and  consulting  function  ,the 
PWO  sponsors  a  User  Resource  Center  (URC)  in 
collaboration  with  the  Division  of  Personnel 
Management  (DPM)  and  the  Division  of  Management 
Policy  (DMP).  The  PWO  works  closely  with  the  DCRT 
labs  and  branches  to  monitor  the  rapidly  changing 
technology  and  the  technical  requirements  of  the  user 
community  in  the  area  of  personal  workstations  and  the 
associated  interfaces  to  the  NIH  Computer  Utility  so 
that  these  needs  are  accurately  reflected  in  the 
development  and  support  provided  by  DCRT. 

Training,  Assistance 
Aid  Increasing  PC  users 

The  use  of  personal  computers  at  NIH  continued  to 
grow  during  FY86  and  with  this  growth  came  an 
increase  in  demand  for  support  for  PC  users.  The 
development  of  a  centralized  support  group  backed  by 
specialists  within  DCRT  combined  with  185  Lead  Users 
from  45  organizations  across  NIH  proved  to  be  an 
effective  way  to  provide  support  for  over  2,500  PC 
users. 

Support  for  personal  computer  users  at  NIH  begins  with 
quality  training.  Through  training,  PC  users  become 
more  knowledgeable  in  the  use  of  personal  computers 
and  are  better  prepared  to  apply  this  technology  in  an 
effective  and  efficient  manner.  The  PWO  sponsored  1 5 
different  courses  presented  in  57  sessions  during  FY86 
to  over  1,200  registered  students.  Instructors  for  the 
lead  user  series  and  the  open  PC  training  were  drawn 
from  the  PWO  and  from  other  DCRT  labs  and 
branches.  Additional  microcomputer  training  was 
provided  by  vendors  at  the  URC.  The  PWO  serves  as 


technical  consultant  to  DPM  in  the  selection  of  vendors 
and  course  material.  This  collaboration  ensures  that 
both  compatibility  and  support  issues  are  considered  in 
the  selection  of  courses  to  be  offered  to  the  NIH 
community.  The  combined  totals  for  microcomputer 
training  offered  by  DCRT  and  DPM  in  FY86  show  97 
total  sessions  presented  to  over  2,000  students. 

The  requests  for  quality  training  on  the  PC  products 
supported  by  DCRT  continued  during  FY86.  In 
response  to  this  demand  and  in  line  with  the  PWO 
policy  of  involving  end  users  in  the  support  effort,  a 
PWO  Associate  Instructor  Program  was  developed. 
Lead  Users  were  trained  to  work  with  the  main 
classroom  instructor  and  assist  students  during  the 
hands-on  sessions.  Several  Lead  Users  also  presented 
PC  training  in  the  URC  to  users  within  their 
organizations  based  on  courses  developed  by  DCRT. 

User  consulting  and  guidance  is  provided  for  NIH 
scientists  and  administrators  who  are  experiencing 
difficulties  using  the  personal  workstation  products 
supported  by  DCRT.  This  consulting  is  available  by 
telephone  and  by  direct  visit  in  the  NIH  User  Resource 
Center  As  part  of  this  process  PWO  staff  may  refer 
clients  to  specialists  in  other  DCRT  labs  and  branches. 
BID  Lead  Users  are  also  called  upon  to  present 
demonstrations  and  assist  in  the  consulting  process. 
The  PWO  answers  several  hundred  requests  for 
assistance  each  month. 

The  concept  of  establishing  working  groups  of  NIH 
employees  to  focus  on  specific  application  areas  was 
extended  to  include  three  new  groups,  for  statistics, 
PC-assisted  instruction,  and  DisplayWrite  3.  The  major 
goal  of  the  statistical  group  is  to  match  the  statistical 
application  to  the  appropriate  statistical  package. 
Meetings  began  in  January  and  continued  throughout 
the  year.  Evaluations  of  a  variety  of  statistical  packages 
were  made  available  to  the  NIH  community.  The  PC- 
Assisted  Instruction  Working  Group  was  formed  in  May 
of  this  year  to  explore  and  evaluate  training  and  testing 
applications  using  personal  computers  with  interactive 
video  and  various  other  input/output  devices  such  as  a 
touch  screen,  light  pen,  joystick,  mouse,  and  computer- 
generated  voice.  A  PC  DisplayWrite  3  (DW3)  working 
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group  began  meeting  in  February.  This  group 
exchanges  information  on  the  use  of  DW3  at  NIH. 

This  year  the  PWO  instituted  a  self-maintenance 
program  for  repairing  personal  computers  in  response 
to  the  need  for  decreased  cost  and  improved  quality  in 
service  and  repair.  Under  this  program  a  one-day 
course  is  offered  to  NIH  employees  covering  the 
diagnostic  procedures  required  to  identify  specific 
malfunctions  of  the  hardware  products  supported  by 
DCRT.  The  user  is  also  instructed  in  the  proper 
procedures  for  replacing  faulty  components.  Because 
of  the  modular  design  of  the  supported  architecture,  no 
special  tools  are  required.  Beginning  in  October  1986, 
spare  modules  will  be  available  through  the  Biomedical 
Engineering  and  Instrumentation  Branch  (BEIB),  DRS. 
Users  can  exchange  faulty  modules  for  replacement 
parts  at  a  rate  substantially  below  that  charged  by  local 
service  vendors.  BEIB  technicians  will  also  repair 
supported  hardware  on  a  fee-for-service  basis.  Vendor 
service  is  still  available  from  several  sources. 

Over  600  NIH  employees  attended  the  first  NIH  PC 
Software  Fair  held  in  May  of  this  year.  This  two  day 
event  featured  demonstrations  of  PC  application 
software  developed  at  NIH.  The  NIH  Fair  was  different 
from  other  software  demonstrations  because  it  was 
planned  and  presented  by  NIH  employees,  rather  than 
vendors,  and  because  if  focused  on  applications 
developed  at  NIH,  rather  than  vendor  products. 

An  updated  PWO  Utility  Diskette  was  distributed  to  PC 
users  at  NIH.  This  diskette  contains  programs 
developed  at  NIH  as  well  as  other  useful  public  domain 
programs. 

An  updated  PC  Product  Information  Guide  describing 
the  products  supported  by  DCRT  was  distributed  to  PC 
users  at  NIH.  A  PC  guide  for  3270  emulation  was  also 
published  to  assist  users  in  accessing  DELPRO,  DB2, 
and  other  full  screen  products  offered  by  the  NIH 
Computer  Utility.  The  PWO  NEWSBRIEF  is  published 
every  eight  to  ten  weeks.  It  has  a  six-page  format  and 
contains  technical  notes  and  information  on  meetings 
and  other  events  of  interest  to  PC  users.  Material  for 
NEWSBRIEF  is  obtained  from  PWO  staff,  DCRT 
specialists,  and  users.  It  is  designed  to  complement  the 


DCRT  INTERFACE  with  a  focus  on  personal 
workstations  and  associated  automation  technology. 

Collaboration  with  the  Computer  Systems  Laboratory 
(CSL)  and  the  Data  Management  Branch  (DMB)  in  the 
investigation  of  LAN  technology  as  it  relates  to 
personal  workstations  continued  during  FY86.  The 
DCRT  Ethernet  is  now  serving  80  registered  PC  users 
across  DCRT.  This  experience  forms  the  basis  for 
providing  guidance  to  other  NIH  organizations 
interested  in  interfacing  personal  workstations  via  local 
area  networks.  As  part  of  this  service  representatives 
from  PWO,  CSL,  and  DMB  provide  regularly  scheduled 
seminars  on  this  rapidly  emerging  technology.  This 
seminar  series  coupled  with  the  development  of  DO,  a 
powerful  yet  easy-to-use  set  of  network  functions,  is 
responsible  for  the  wide  acceptance  of  the  Ethernet 
technology  as  an  LAN  solution  at  NIH.  Details  of  the 
DO  development  are  described  in  the  Computer 
Systems  Laboratory  section  of  this  Annual  Report. 

Tests  of  PC  technology 
To  Continue  in  FY87 

The  PC  user  training  series  offered  in  the  URC  will  be 
enhanced  with  advanced  courses  offered  for  supported 
products.  A  second  classroom  will  begin  operation  in 
FY87.  This  classroom  will  offer  training  tailored  to  the 
specific  needs  of  NIH  organizations.  Training  in  this 
classroom  will  be  provided  on  a  fee  basis  by  vendors 
screened  by  the  PWO.  The  second  classroom  will  be 
administered  by  the  NIH  Training  Branch.  The  DCRT 
microcomputer  lecture  series  will  continue  as  an 
introduction  to  PC  technology. 

In  collaboration  with  the  Computer  Center  Branch  and 
the  Data  Management  Branch,  the  PWO  will  continue 
the  development  and  testing  of  a  reliable  file  transfer 
process  for  3270-based  applications  including  format 
conversions  that  will  permit  the  efficient  exchange  of 
data  between  mainframe  and  local  data  bases. 

The  PWO  is  investigating  the  use  of  an  Ethernet  server 
that  acts  as  a  3270  controller.  This  combination  will 
permit  Ethernet  users  to  access  the  3270-based 
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services  provided  by  the  NIH  Computer  Utility  via 
Ethernet. 

The  PWO  in  collaboration  with  NIH  scientists  will 
investigate  the  IBM  Token  Ring  technology  as  an 
alternate  means  for  connecting  personal  workstations. 
This  investigation  will  include  the  connection  of  the  IBM 
PC-XT,  the  IBM  PC-AT  and  the  IBM  PC-RT,  a  32-bit 
personal  computer  designed  for  scientific  applications. 
This  project  will  complement  the  32-bit  PC  development 
efforts  of  the  Computer  Systems  Laboratory  by 
focusing  on  commercially  available  products.  The  first 
application  to  be  investigated  is  the  use  of  laser 
technology  printers  for  the  production  of  scientific 
reports  and  documentation. 

The  consulting  service  will  be  enhanced  by  the  addition 
of  an  online  PC  information  retrieval  system  that  will 
provide  selective  retrieval  of  technical  reports, 
descriptions  of  supported  hardware  and  software 
products,  procurement  information,  and  miscellaneous 
information  acquired  from  applications  developed  at 
NIH  via  the  NIH  Computer  Utility.  It  is  hoped  that  this 
service  will  reduce  the  number  of  telephone  calls  for 
assistance.  Users  will  logon  to  the  DCRT  WYLBUR 
system  and  activate  WYLBUR  command  procedures  by 
a  series  of  menus. 

Research  Work 

Personal  Computer  Implementation  on  Local  Area 
Networks 

R.J.  ROMANOFF 
with.\i.S.  Del  Priore,  W.L.  Risso,  Jr.  (DCRT/CSL); 
B.R.  Cole,  J.R.  Parks,  Jr.  (DCRT/DMB). 

This  is  a  collaborative  project  with  PWO,  CSL,  and 
DMB  to  develop  and  to  implement  a  plan  for  the 
connection  and  use  of  PC's  on  the  DCRT  Ethernet,  and 
to  investigate  LAN  technology  as  it  applies  to  PC's  in 
the  NIH  environment.  The  knowledge  and  experience 
gained  will  form  the  basis  of  advice  given  to  other  NIH 
organizations. 

The  DCRT  Ethernet  LAN  was  installed  in  early  FY86  as 
the  first  step  in  developing  expertise  in  LAN 
technology.  The  LAN  interconnects  many  computer 


systems,  terminals,  and  modems  in  use  throughout 
DCRT.  At  the  close  of  FY86  there  were  70  users 
defined  to  the  LAN.  These  users  were  distributed 
among  two  state-of-the-art  high-capacity  computers 
designed  to  be  LAN  servers  and  one  PC-XT.  During  the 
FY86,  the  DOware  program  to  interface  the  user  to  the 
network  was  developed  by  James  Del  Priore  of  CSL. 
This  program  provides  easy  access  to  the  LAN  for 
users  and  makes  major  new  functions  available. 

A  four  station  IBM  PC  Network  was  purchased  so  that 
familiarization  with  this  different  approach  to  LAN 
implementation  could  be  explored. 

The  number  of  users  defined  to  the  DCRT  LAN  was 
increased  to  approximately  90,  from  70  in  FY86.  DMB 
has  replaced  their  PC-XT  with  a  3COM  3SERVER 
offering  many  more  users  expanded  resources  and 
increased  performance.  Use  of  the  network  ranges 
from  heavy  use  of  the  interuser  mail  facility  to  storage 
and  sharing  of  data  generated  from  a  wide  variety  of 
software  packages.  A  high-speed  letter-quality  laser 
printer  was  added  to  one  of  the  servers  and  is  available 
for  use  by  anyone  logged  into  the  network.  The  LAN 
now  has  five  printers  available  for  shared  use. 

The  DOware  software  interface  to  the  network  was 
enhanced  with  many  new  functions  designed  to  make 
efficient  use  of  the  LAN  resources.  During  FY86, 
DOware  was  requested  and  installed  in  several  LAN's 
at  NIH  similar  to  DCRT's.  A  comprehensive  Doware 
User  and  Administrator  Reference  Guide  was  written 
and  distributed  to  DCRT  LAN  users. 

Many  sessions  were  held  to  familiarize  other  NIH 
organizations  with  our  experiences,  to  discuss  their 
needs  for  networking,  and  to  demonstrate  existing 
capabilities.  Approximately  60  people  attended  these 
talks  during  FY86. 

A  multi-user  calendaring  system  was  installed  on  the 
LAN.  Testing  and  training  for  use  of  this  system  was 
coordinated  by  Brian  Cole  of  DMB. 

Testing  of  an  Ether3270  server  was  begun  by  John 
Parks  of  DMB  during  the  fourth  quarter  of  FY86.  This 
server  allows  PC's  attached  to  the  network  to  emulate 
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a  3270  terminal  for  access  to  an  IBM  mainframe  host 
such  as  the  NIH  Central  Utility. 

A  new  generation  of  software,  called  3PLUS,  was  made 
available  by  the  company  (3COM)  that  produces  our 
existing  software.  3PLUS  will  allow  independent 
networks  to  communicate  with  each  other  and  also 
allows  remote  dial-in  access  to  the  network.  A  major 
advantage  of  3PLUS  is  its  ability  to  use  any  software 
designed  to  run  on  the  IBM  PC  Network.  In  order  to 
permit  testing  of  3PLUS  without  disrupting  daily  use  of 
the  existing  LAN,  a  separate  server  was  purchased  and 
installed.  Testing  of  3PLUS  and  development  of  a  new 
version  of  DOware  to  support  3PLUS  was  begun  during 
the  third  quarter  of  FY86. 

During  the  first  half  of  FY86,  DMB  and  CSL  personnel 
were  involved  in  a  coordinated  effort  to  Beta  test 
Ashton-Tate's  dBASE  III  Plus  software  in  a  network 
environment.  The  test  was  done  on  the  IBM  PC 
Network.  As  a  result  of  the  test,  it  was  established  that 
multi-user  access  to  data  base  files  can  be  successfully 
accomplished  with  this  new  product.  This  software  will 


run  on  the  DCRT  LAN  when  the  3PLUS  system  is 
operational. 

During  the  early  part  of  FY87  the  3PLUS  software  and 
new  version  of  DOware  will  be  installed  on  the  DCRT 
LAN.  This  will  allow  the  DCRT  staff  in  building  31  to 
communicate  with  the  DCRT  staff  in  building  12A,  and 
will  provide  dial-in  access  to  the  network.  A  new 
DOware  User  and  Administrator  Guide  will  be  written 
and  distributed.  It  is  anticipated  that  several 
applications  using  the  multi-user  dBASEE  III  Plus 
software  will  be  developed  to  run  under  3PLUS.  Other 
multi-user  products  designed  for  network  use  willuse 
will  be  tested  for  suitability  to  the  NIH  environment. 

If  the  Ether3270  test  shows  that  3270  terminal 
emulation  using  that  approach  is  adequate,  the 
Ether3270  server  will  be  installed  in  DMB. 

During  FY87  we  pla  to  evaluate  and  report  on  the  IBM 
Token-Ring  network  and  its  relationship  to  existing  LAN 
efforts. 

Seminars  regarding  our  LAN  experiences  are  expected 
to  continue. 
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Office  of  Scientific  and  Technical 
Communications 


William  C.  Mohler,  M.D.,  Chief 


The  DCRT  Office  of  Scientific  and  Technical 
Communications  (OSTC),  under  the  direction  of  the 
Deputy  Director,  DCRT,  includes  five  people  in: 

•  the  DCRT  Information  Office,  which  is  responsible 
for  a  comprehensive  information  program  directed 
toward  a  variety  of  audiences  within  and  outside  NIH. 
The  program  is  addressed  to  those  whose  needs  and 
attitudes  have  important  bearing  upon  what  DCRT 
strives  to  accomplish;  and 

•  the  DCRT  Library,  which  maintains  a  special 
collection  in  computer  science,  mathematics,  and 
statistics,  along  with  computer  applications  in 
biomedical  science,  engineering,  information  science, 
and  management.  Information  resources  and 
services  support  the  activities  of  DCRT  staff  and 
other  NIH  personnel.  Members  of  the  public  may  use 
the  Library  collection  on  the  premises. 

Library,  Info.  Office 
Handle  Wide 
Information  Needs 


The  Library  continued  its  dual  leadership  role  as  an 
information  resource  and  as  an  active  agent  in  the 
development,  evaluation  and  use  of  computer  systems. 
As  an  information  resource  it  cooperated  with  other 
libraries  and  information  centers  by  sharing  resources. 
This  is  accomplished  through  formal  organizations  such 
as  Interlibrary  Users  Association  (lUA)  of  the 
Washington-Baltimore  Area,  the  Metropolitan 
Washington  Library  Council,  FEDLINK  (the  federal 
library  community's  consortium),  and,  at  a  national 
level,  the  Online  Computer  Library  Center  (OCLC) 
network.  The  number  of  interlibrary  loan  requests 
coming  to  DCRT  continues  to  far  exceed  (this  year 
almost  2  to  1 )  those  that  DCRT  asks  from  other 
libraries. 

The  scope  of  library  services  for  DCRT  and  NIH 
remained  at  about  the  same  or  slightly  higher  levels 
compared  to  FY85,  with  about  a  ten  percent  addition  to 
the  registered  borrowers  list.  The  staff  made  room  for 


important  new  monographs,  reports  and  journals  in  the 
existing  space  by  deleting  some  500  items  and 
acquiring  microfilm  copies  of  journals.  Based  on 
continuing  experience,  they  reduced  the  number  of 
online  reference  service  vendors  used. 

As  an  agent  in  the  development  and  use  of  computer 
systems,  a  large  effort  went  into  investigation  of  data 
base  management  systems  for  use  by  the  Library  itself 
and  by  others  at  NIH. 

The  Librarian  answered  queries  from  NIH  staff  about 
packages  to  handle  individual  or  laboratory 
bibliographic  files.  To  meet  the  growing  interest 
throughout  NIH,  she  and  the  Chief  of  References  and 
Bibliographic  Services  at  the  NIH  Library  organized  a 
demonstration  day  at  the  NIH  User  Resource  Center, 
so  that  vendors  and  NIH  users  could  present  the  merits 
of  several  leading  commercial  packages. 

The  Library  continues  to  augment  its  own  use  of 
computer  systems  to  improve  library  operations  and 
access  to  information.  Because  of  current  and 
prospective  use  of  file  server  facilities  on  the  DCRT 
ETHERNET,  the  Library  decided  to  become  a  Server 
Administrator  by  installing  its  own  3COM  Server  facility 
on  the  network.  The  Librarian  and  Library  Technician 
both  are  active  as  instructors  and  demonstrators  of 
dBASE  in  DCRT  PC  training  courses  and  other  forums. 
They  continued  to  acquire,  process  and  circulate 
selected  publications  on  personal  computers  for  DCRT 
staff  and  NIH  PC  users.  The  Librarian  began  serving  as 
a  PC  Lead  User  for  DCRT  staff,  primarily  in  the  Office 
of  the  Director. 

The  Information  Office  began  a  market  research  effort 
to  learn  more  about  the  makeup  and  needs  of 
audiences  for  DCRT  communications.  A  sampling  of 
300  NIH  M.D.'s.  and  Ph.D.'s.  completed  the  first  phase 
of  this  project.  The  resulting  analysis  has  already  been 
used  in  the  communications  planning  process. 

There  was  heavy  involvement  in  planning  of  NIH 
Centennial  activities.  Slide  contributions  were  prepared 
for  the  new  NIH  slide  show.  Slides  and  videotape 
footage  were  made  available  to  the  producer  of  the 
PBS  television  special  featuring  NIH.  The  Information 
Officer  was  active  in  the  NIH  10  community's  joint 
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efforts  for  the  NIH  Centennial,  which  involve  programs 
to  increase  public  awareness  of  NIH  and  to  foster 
careers  in  the  biomedical  sciences.  DCRT  also 
developed  its  own  contributions  to  the  centennial 
program  for  December  1986. 

As  in  previous  years  the  Information  Office  devoted  a 
large  segment  of  its  limited  resources  to  developing 
and  producing  publications  that  together  present  a 
comprehensive  view  of  the  many  activities  within 
DCRT.  Nearly  10,000  publications  were  distributed 
during  the  year.  This  year  these  included  the  1986 
Annual  Report,  two  new  editions  of  Computing 
Resources,    several  reprints  of  brochures,  and  the 
second  annual  directory  of  computer-based  image 
processing  facilities  and  projects  throughout  NIH.  A 
new  item  was  introduced,  a  visitors  guide,  which 
provides  maps  and  directions  to  the  DCRT  complex. 
Both  the  Annual  Report  and  Computing  Resources  won 
awards  from  the  Society  for  Technical  Communication. 
These  efforts  were  accomplished  in  spite  of  loss  of  our 
typist  and  the  editorial  assistant. 

The  office  handled  hundreds  of  requests  for 
information,  mostly  from  NIH  staff,  but  also  from 
diverse  groups:  hospitals,  laboratories,  publishers, 
embassies,  and  the  media.  Reporters  called  from 
publications-A//l  rL//?E,  TIME,  Newsweek,  and 
Government  Computing  News--and  from  radio  and 
television--PBS,  Voice  of  America,  NBC,  Spanish 
Information  Network,  and  West  German  Radio  and  TV. 

Visitors  who  came  to  DCRT  for  briefings  and  tours 
included  groups  from:  the  Annual  Symposium  on 
Computer  Applications  in  Medical  Care,  TIME, 
European  Science,  the  German  Cancer  Research 
Center,  a  Chinese  UNICEF  delegation,  Mexican 
National  Polytechnic  Institute,  and  the  Office  of  the 
Deputy  Assistant  Secretary,  DHHS/AMB. 

The  Office  helped  arrange  an  LSM  meeting, 
Conference  on  Algebra  and  Lattice  Theory,  and 
coordinated  DCRT's  role  in  both  the  MEDINF086 
Meeting  and  its  preliminary  workshop  for  20  scientists 
from  third  world  nations.  An  exhibit  was  prepared  for 
the  annual  Minority  Biomedical  Research  Symposium. 
Publicity  was  arranged  for  the  May  Software  Fair  held 


by  the  NIH  User  Resource  Center,  which  featured 
several  DCRT  presenters. 

Because  of  advances  in  the  industry,  the  Information 
Officer  reestablished  a  leadership  role  in  the  largely 
dormant  NIH  Printing  Committee.  The  Office  provided 
computer  typesetting  advice  and  support  to  NEI, 
NIGMS,  DLA,  and  to  the  NIH  Editorial  Operations 
Branch.  Trials  were  run  using  the  IBM  PC  as  an  input 
device  to  typesetting  composition  systems,  both  at 
GPO  and  at  Medical  Arts;  the  Information  Officer 
investigated  several  desktop  publishing  systems  for 
potential  use  at  DCRT  and/or  the  NIH  Printing  Branch; 
and  explored  the  use  of  the  generic  typesetting  code 
announced  by  the  National  Information  Standards 
Organization. 

Expanded,  PC-based 
Efforts  Continue 

The  Library  anticipates  continued  work  for  a  online 
catalog  to  be  available  on  the  DCRT  ETHERNET.  The 
general  collection  will  include  more  items  about  PC's 
and  software  packages.  Until  recently,  these  were 
limited  to  a  special  collection  for  the  Personal 
Workstation  Office.  The  Librarian,  as  a  Lead  User,  will 
work  on  expediting  staff  use  of  PC's  and  supported 
software.  All  staff  will  continue  to  support  DCRT 
activities  in  PWO  and  the  ETHERNET. 

The  Information  Office  is  investigating  options  for  more 
contract  help,  to  maintain  the  quality  and  quantity  of 
materials  describing  the  Division's  work. 

Effort  will  be  made  to  continue  market  research  efforts; 
a  natural  next  phase  would  be  an  audit  of  DCRT 
communications  products. 

New  publications  efforts  will  include  a  brochure  for  the 
new  Personal  Workstation  Office,  and  an  issue  of  NIH 
News  and  Features. 

We  expect  to  convert  the  updated  DCRT  slide  show  to 
videotape  as  well,  to  allow  for  easier  portability. 
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Conversion  of  the  computerized  file  of  DCRT  scientific 
papers  to  a  PC-based  format  will  also  be  a  priority. 
Several  packages  are  now  being  evaluated. 

An  NIH  desktop  publishing  system  is  expected  to  be 
operational  during  the  first  quarter  of  FY87.  The  DCRT 
Information  Office  has  offered  to  provide  typesetting 
media  and  assistance  for  the  pilot  tests. 

An  effort  may  be  made  to  offer  an  advanced  grammar 
course  for  people  who  have  taken  technical  writing  in 
the  past. 

Publications 

Computing  Resources  of  the  Division  of  Computer  Researcfi  and  Technology. 

Fall  1985  edition,  28  pp. 
Computing  Resources  of  the  Division  of  Computer  Research  and  Technology. 

Spring  1986  edition,  30  pp. 
Division  of  Computer  Research  and  Technology  Fiscal   Year   1985  Annual 

Report,  Volume  1.    October  1985,  42  pp. 
Division  of  Computer  Research  and  Technology  Fiscal  Year  1985  Annual 

Report.  Volume  2.    October  1985,  76  pp. 
Image  Processing.    Spring  1 986,  39  pp. 
Visitor's  Guide  to  the  Division  of  Computer  Research  and  Technology.    March 

1986,  6  pp. 

Research  Projects 

Personal  Computer  Bibliographic  Systems 

Ellen  M.  Chu 
with:  E.  Cerutti  (DRS);  M.  Tipperman  (DPM). 

This  project  continues  advisory  and  consultative 
services  to  NIH  staff  seeking  automation  of  personal 
and  laboratory  bibliographic  files  for  research  and 
publication.  Personal  computer  packages  for  storage, 
retrieval,  and  reformatting  were  evaluated  for  DCRT/ 
PWO.  These  included:  JLOG,  PRO-CITE,  REFERENCE 
MANAGER,  and  SCI-MATE.  Three  systems  were 
selected  for  a  demonstration  day  co-sponsored  by  the 
DCRT  Library,  NIH  Library,  and  User  Resource  Center. 
All  provided  for  data  entry  from  downloaded  online 
searches,  as  well  as  manual  data  entry;  data  base 
module  for  retrieval  and  maintenance;  and  reformatting 
citations  for  a  variety  of  publishers'  style  requirements. 


Future  plans  include  continuing  assistance  and 
investigation  of  personal  computer  bibliographic 
systems  for  personal  and  laboratory  files. 

Bibliographic  Retrieval  Systems  on  Local  Area 
Networks 

ELLEN  M.  CHU. 

This  project  began  a  year  ago,  when  the  DCRT  Library 
joined  the  initial  test  stage  of  the  DCRT  personal 
computer  implementation  on  local  area  networks  (LAN). 
Research  into  network  bibliographic  retrieval  systems 
for  the  library  catalog  included  a  survey  of  general 
purpose  data  base  management  systems  (DBMS)  and 
library  applications  packages.  Four  DBMS  and  ten 
packages  have  been  evaluated  to  date.  In  the  current 
absence  of  network  systems,  we  plan  a  collaborative 
development  project. 

A  second  network  application  is  development  of  a 
system  for  DCRT  LAN  users  to  access  and  search  data 
on  Library  journal  holdings  and  current  check-in  status 
of  recent  issues.  Plans  for  the  future  include 
develpment  of  a  front-end  multi-user  interface  for  the 
serials  system. 

Computerized  Typesetting  Consultation 

PATRICIA  O.  MILLER 

DCRT  techniques  for  using  WYLBUR  to  prepare  text 
for  direct  input  to  computerized  typesetting  systems 
have  been  made  available  to  others  in  the  NIH  public 
affairs  community. 

Changes  this  year  in  the  NIH  Computer  Center's 
magnetic  media  affected  the  methods  used  to  create 
typesetting  drive  tapes;  the  job  control  language  was 
revised  to  handle  these  changes  and  new  instructions 
were  given  to  BID'S  who  have  used  other  methods  in 
the  past. 

Electronic  publishing  is  growing  at  NIH;  this  year, 
NIGMS,  NLM,  NEI  and  DLA  relied  upon  our  advice. 
Continuing  assistance  was  provided  to  the  NIH  Editorial 
Operations  Branch,  which  is  typesetting  the  NIH 
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Scientific  Directory/Bibliography  via  WYLBUR  for  the 
first  time. 

Electronic  Typesetting  Methods 

PATRICIA  O.  MILLER 

This  project,  begun  in  FY81,  involves  collecting  and 
encoding  text  on  magnetic  tape  for  typesetting  by  GPO. 
Eliminating  rekeying  by  a  typesetter,  and  thus  the  galley 
proof  stage  of  production,  has  cut  typesetting  costs  80 
percent. 

This  year,  we  worked  with  an  NIH  consortium  to 
investigate  desk-top  publishing  methods  for  NIH; 
attending  demonstrations  of  MBI,  IBM  PC-RT,  ITEK, 


and  Xerox  equipment,  as  well  as  the  TYPE-X  trade 
show. 

Medical  Arts  installed  a  typesetting  system  capable  of 
working  from  floppy  disks.  Our  test  of  a  PC-created 
floppy  failed  on  this  system,  which  works  well  with  all 
types  of  non-PC  word  processing  diskettes.  The  only 
successful  input  was  achieved  through  an  optical 
character  recognition  scan  of  hardcopy. 

A  generic  coding  scheme  was  announced  this  year  by 
the  National  Information  Standards  Organization;  with 
the  help  of  GPO,  our  codes  should  one  day  be 
converted  to  these  methods,  to  fit  a  more  universal 
format. 
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Office  of  Administrative  IManagement 


Kim  Regan,  Chief 


The  Office  of  Administrative  Management  (0AM) 
provides  administrative  support  and  resources 
management  for  DCRT.  The  Program  Planning  and 
Evaluation  and  Policy  and  Legislative  Analysis  functions 
also  reside  in  the  0AM.  0AM  consists  of  16  people  (8 
temporary  or  part  time),  organized  functionally  into 
three  sections;  finance,  personnel,  and  administration. 

The  Administrative  IVIanagement  Section  provides 
primary  assistance  to  the  Executive  Officer  in  the 
overall  planning,  direction,  coordination  and  execution 
of  the  administrative  aspects  of  the  Division's  program 
and  actively  participates  in  administrative  program 
planning,  policy  making,  and  in  the  resolution  of 
operating  problems.  Staff  in  this  section  provide 
support  for  contracts,  procurement,  travel,  training, 
property,  and  payroll  functions.  Resources  are 
monitored  and  reports  are  provided  to  program 
managers  to  assist  them  in  accomplishing  the 
Division's  missions. 

The  Personnel  lUlanagement  Section  supports 
Division  work  under  many  varied  and  ever  changing 
requirements  of  the  several  Federal  Personnel  Systems 
used  at  NIH.  The  Financial  Management  Section 

performs  the  usual  budget  formulation  and  execution 
functions  for  the  Division,  and  also  manages  the 
Project  Accounting  System  (PAS),  which  provides 
detailed  billing  information  to  users  of  computer  and 
programming  services  provided  by  the  Division. 

New  Management 

FY86  was  a  transition  year  for  0AM,  with  the  retirement 
of  L.  Lee  Manuel  in  March.  The  new  Chief,  Kim  Regan, 
joined  the  Division  in  May,  bringing  a  breadth  of 
administrative  and  management  experience. 

The  Budget  Office  continued  to  carry  out  annual  budget 
functions  for  the  Division.  In  addition,  a  variety  of 
monthly  reports  were  furnished  to  program  managers  to 
inform  them  of  their  budgetary  status.  The  office  also 


participated  in  the  annual  rate-setting  process  for 
Divisional  Service  and  Supply  Fund  activities,  and  the 
ITS  Budget  Submission. 

Staff  of  the  Project  Control  Office  processed  requests 
for'new  accounts  and  users  of  data  processing 
activities,  opening  165  new  accounts  and  registering 
2,500  new  users.  The  office,  with  the  assistance  of 
staff  from  other  OD/OAM  sections,  also  successfully 
completed  its  annual  update  of  information  on  the  over 
3,100  accounts  and  over  17,200  users  currently  in  the 
Project  Accounting  System. 

The  DCRT  Personnel  Management  Section  brought 
closure  to  the  competitive  level  code  project  that  began 
in  FY85.  This  was  part  of  an  NIH  initiative  to  conduct  a 
position  review  for  assignment  of  competitive  level 
codes  for  all  occupations  in  DCRT  to  determine  the 
retention  standing  of  employees  for  purposes  of 
reduction-in-force. 

The  Administrative  Management  Section  processed  a 
variety  of  procurements  to  acquire  approximately 
,000,000  in  supplies  and  equipment  for  DCRT  during 
FY86.  Day-to-day  management  activities  conducted  by 
this  staff  included:  procurement  purchases  and 
contracts;  processing  of  travel  and  training  requests; 
administration  of  property,  space  and  communications; 
payroll;  and  mail/messenger  services. 

Data  Analysis,  Automation  Plans 

The  Personnel  Management  Section  is  presently 
gearing  up  for  automating  the  processing  of  all 
personnel  actions  in  conjunction  with  the  DHHS 
automated  system. 

Over  the  next  year  the  new  Executive  Officer  will  lead 
efforts  to  strengthen  the  data  gathering  and  analysis 
that  support  the  decision  making  process.  This  will 
continue  to  improve  the  Division's  ability  to  manage 
and  allocate  its  resources. 
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DISCRIMINATION  PROHIBITED:  Under  provisions  of 
applicable  public  laws  enacted  by  Congress  since 
1964,  no  person  in  the  United  States  shall,  on  the 
grounds  of  race,  color,  national  origin,  handicap,  or 
age,  be  excluded  from  participation  in,  be  denied 
the  benefits  of,  or  be  subjected  to  discrimination 
under  any  program  or  activity  (or,  on  the  basis  of 
sex,  with  respect  to  any  education  program  or 
activity)  receiving  Federal  financial  assistance.  In 
addition.  Executive  Order  11141  prohibits 


discrimination  on  the  basis  of  age  by  contractors 
and  subcontractors  in  the  performance  of  Federal 
contracts,  and  Executive  Order  11246  states  that 
no  federally  funded  contractor  may  discriminate 
against  any  employee  or  applicant  for  employment 
because  of  race,  color,  religion,  sex,  or  national 
origin.  Therefore,  the  Division  of  Computer 
Research  and  Technology  must  be  operated  in 
compliance  with  these  laws  and  Executive  Orders. 
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